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T i o t s o y  
I. II?EOOT€fIOI 
-'-with th® aai Iseiatloii ©f vartoms antibiotiesi 
aiii tht &i pr@.e®imr«s Mr tktir »«.$ predmetion, 
a mm fi«14 %& mimA amtrltiiea wa» trnmwmm^* iact#rial ia-
fifi^laas ^ammg i&m miml», ©spteiilly %h6 yomgi liav® l@»g 
b©@s a jprel^Xea u# liT©«%©«k m4. ialry fam®r»» 
hmsm tmg% fr@a 4»effifi@atJ gains to dmth of tlie 
m$M8l0: amsi «ff©ftive aetheds #f rtineiag leases 
pave tli© wey -f^r gr«8% In fefe© liveS'^oek aad 
iairy lsiittiferS#s# 
tetibiotlte tr@ elassifiti as 4rag« aad ar« proiii^td fey 
fmmAmrnB with «ie»@rgaiftl«s« a©8« imgs 
h&m b®ea ®«,r$ffl®3.y tn the %r%&%mn% df various liiaman 
aai aalMl Hi# aatiteletiea &rm mt classed at 
•amtrieatiil a@v«rtfe«l#ts mm» Mm fomad to hsv® a growth*, 
©tianlfttiag whta f#d t# p©ml%ry Wh. wmimm C39) 'Md 
yottug dtify mltm^ (31# . Ifer®#ver» a redtttfcioa of the iiiei^-
€mm aai •©verity @f 44arrk©« was oMmrm€ 1m swlat iJQ} aad 
4a dairy mlvm {3)* 
S«v#ral tiie^riti hav© bt#a pi^pos@d at to • how tiie aatl-» 
biatiig# rnmtt thmir iaflmeneiif, temt a© reports hav® appeared 
wiiieii i«q,m»8ti«afely deaonetrat# tfet ®»#t »©d« of atttea. 
f«ry littl® Is kmm sfeottt tii« ©f th« aatibi©ti©» 
wtetii fed %&'• mmiamt§0 Sine# aatifelofeies iahibit the gm^th 
aad «aitipJli«atioii. ©f aiiro-ergnaisos, iiajrafml ®ff»et» laight 
b# if m is £%d maiaaiit.s inasmueii ®s 
raaea fma^tioa Is d«F©ii4«iit ttpta Mrlf woi^ 
witM lmh» lit) md ste#rB' (Sl #ttpp@rte4 this fwsst5tilat®» ^ 
iostraiy t® b©w#v#r, iairy #aXf®s that mr^ f«i 
toy asi grain ia aiiiti^ii t#-'iii3Uk eaiiibited gmwth rmpm»m 
whrn :i«ppl«aeiitti wi%h mwrnrnf^itk |3J» 
kurmmj^iM wm imt tii® pr#s«at iiiirtttigmtioiial, 
warli prtliaias^ry mvk 4aiitat#4 that it was ooa-toxie 
•aii «ti*lat©<l growtti, rmpmBms in fomag dairy «alv#®* kl&Q 
it is «i aatifeiotie eiiiifeitiag a '^li# 'tstetsrial sjp©€timsi# 
fh& pres#Bt .iav«stigatiott was 4«sigB#i Ca| to ieteiwia® 
til® ©ffeet ®f amr®@oyeiii f«#diiig oa tfe® gTOwtfa and htaltii 
dairj talTts ia mriom dietary mgimem duriag th# 
.age iwriai mi r«@ii fttnatioaal 4.eml&pm&t$ aad fb) t© clet®r» 
iiia«. tii#'#ff«tt a\ir«©ffif©in sttppl«e»tatioa m. tihe tffi-.^ 
tieBtf of atiiiaatiGia of wml&m nntrissts toy dairy mlmn 
tmA r®stri€t#<l cli#t»* 
XI, lEfllW OF LIfilAWK-
iiaterf ©f Amre®»y«ia 
4 mw mMSM&tie MMm agatas% ewtaM vijm6«« m€ 
ri^teettsia aiad aiainit &?am*p&»iMw0 »n& gra«»sesatiir« at®p©* 
©riteisas WMB imMte4 is if^ toy 1# M» imggar aai aasoeiafc®# 
#f %h% l^ot«rl® l<ato®rat@ri®» MrMm-f immlsm ^mmM e©.| 
ftari »if#r»' i# f» |?i 10# 17t |i|* Ife® a«w 3«i$r®©rga»l8» 
iir«gt.0a¥e«B <ttr«faeiaaet %M aji%itoi®.ti« pr©4«®tr, wai 
ii$e0irer»i duruag ijli# «@mr8@ sf strseaimg thoasamit ©f soil 
ft® wm aaasA trm %M y«l» 
itw «©l©r •ef %hm pmmmt aad th# g^Mm mMr ©if 
til# ^rystallia# .«ttibi@tii» 
mimlmllft is a weakly b«»ie ©oaj^aad eoa-
taiaiag b»tli sitpig^ii aai attstsai® 'ftol^riii® ani hsiriBf a 
^l«@tiXar w^%^% •»£ fOi |10» If |* lii tke ©f ttoe erya* 
tallta© iturt^iHycin i« « »tabl® jreparatloii, 
and is %h% 4ri#€ ®»iiitaias it® f#t®a@y m 2.1^ i» for at 
Irnm i asatlist ii^ i!9as®Btrationi ia distillei wattr ar@ 
itaWe m m®m %mp®vm%wt% for p«ri#i# mp t® 2 @r | wmk»$ 
femt l^s#s it# ptttaey -rapiily .in brotfe, i@rw or 
l#w agta«©uii <s©af:eatrafei0as (1?, !!)• itmbility is al«© a 
fiinetioii ©I" pi I »©ltiti©ns ab^v® pi f ar« aastabl« (1?)# 
Weleli C#| reptrtiA that aiir«#ay«ia wt® rtadily 
tmm %h% gastro»ist«®tiaal tra^t ©f rato^its* I iigaifitant 
blood le?el wm asiiitala#4 with i&ma as l©w as 
0#tf ,gHi» mBry 6 feottrs* fm,rtte*»re, img. »» widely 
tii#.feo4^,. 0i thm& drags tmtei W 
W*l0U.i69h livtr aM iTOgs «3dilblt#j4' klglisr 
»at#Btrfitioas of aare@«f@iii tfeas %mvr&mf€iM m ehMr» 
ampk^mimlx- U&^mXX (141 m=p&rt»4 -fetet waf mn» 
im %h& liter aai ixcrefe#i iM tto toll®* lirg® 
tBomUi &kl:m mm .tx«rt$©4 %%• a ratk#r mmtmt rat# in tli# 
arla®|. aai %hmm. mppmmi, t# b# n# ^pilimg mp** ©f tilife aati* 
feiQtie io ifrti.e amm oi pstitat* 
Awr®®ay®ia sippmmMlf is t# mimls 
mm. nAm aiaiaistersi ia larg® Blum iaim#4 igt Si. 
{Ill fliafe ste®» rstsf tati'* «l©gs» ralifeits and gaiiiea 
pigs mm tfel© fe© t0l®ra.t« &ml 4«i»ei oi 100 t# WQ »g* • fser 
Isilo* btdy wmi^% fer iar i.@r periods §i 12 w®«k® with 
mMmm sjf. toxifitf» '^e trifeeria were girowtfe# g#ii®ritl 
elottiag %lm fel©®d, liv«r fm-e*" 
tim^ teloo-d #mgar| tolled sai kltof 
tfee feacterisl uprntrnm^ q£ sureoareia- i® quit© wlAe^iiias* 
mam as i% has hmm eh®m te hat# m iateiliitiir© aetioa 
agaiast hQtk graa»|»@»ltif*® .i«4 gra»*aefatiir« ©rgataisai® (7) 
as w«ll m agaiMt ulostridia wfeitb ,$re -f^iafflaiilir f©mi im tfe® 
S^ttstlaal feraft C.I4I» greafetat aftiiPity apptars t® to 
agaiatfe th© ^ spor#»b®arittg ©rgaaiaae' C7)* 
|,©@ai® C4S) »i>@rfee«l that a«i^®«yeia iafeifeits a®,r@feie 
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gmB%& %hm that #iitaitt®i hf witfe n.%am.±m 
Si a|-» Srtstlike a»4 Mmm C32> 
Sttfg«ste4 ttot tii# effeet ©f tliese 'm& Jf«latt4 .in 
.soa® way %&• tlieir amtibi@t4«. a«tiirit|' ia i&t#stimal 
tra^t, 4smg.s,| 4»traf®a©ttslyi fail®# 
t® ©aiitteit tb# gt9Wtii«©ti»i3..at4ag ©.ffeet# •ftt,rth«w@r«» r®» 
p©rts l>y *>©.» |4i| tsi fey ..$»itli aii4 E@b.iiis.©fi (61) in# 
dieat#4 that a4®4iiister©d 8tr«ft#aytia ferea^t §kmt a 
aarke4 wiuetien is tto i».a.6t®i'ia .©f' th® imm 
-aai il#l»rtM ^ {59 J d#ffl©ia,®.tratti 8.1ailar attlvity 
A«s. •eWf.k #i«ts wer® smppl«wat®i with ptaltillia aad ter* 
raaycin* 
Jukts and StdMstad 13#} sttii.lei tfeit e..fft©t &f aiding 
wmts #f mmmf^iM tQ-tiie 4i«t ef tarioas »p®ci©8» 
At lavtls of vitaata feeding tlie growtli r©-
®P®iis®! was aartoi41.s^ hf the aiir#0*|^etii. tfeaa wm 
tas© «t ittifis of SttPFleatBtiati®:!!* 
.itetetai ani Jm^®s 16#I, iw a» attesipt t© 4«te.i«ffiia# tli» 
fitaaia l^^Aii'iaents f@r p*©wtfei of iiiiekBf. ii©tt<l a %p®r«^ ^ 
iag sw^ii^ets mpoa iritsMis • .1 groirtb*p3?©.» 
iwtiag «ff#«t for awre^ayeia wa.® li®wet#?.» feotli Im tlie 
prmmm aai &hmnce •&£ th« sM^4, Hi#' ^rtaiitf @f 
m tht t.iet »© aiied .i^g was .asrteilf r©-
4mmi. amfeoai-'Siw# •. iliagtr gi| C60| f«aiid tfaat m^&tm 
rn'-mmm^mtm, eomtaiaiag aad is-
epeased As iysia© requireaeiit oi %uitk6y pomlta m m&mmBA 
Uf mrmX irnmhrnw, &#®® w&rkmm smgge«t©«i tM 
t-feaii t^fees® mmp^mdu als® 4B,er©a®@ %M rtfttlre* 
mm%3 oi p@alts f#r sate© a©lds#^ 
ffridoxai ani wto«,a iaeorp^ratei iat# tij® 
w#» Isferiar ffrMoxtm® for tM .gtmtM. of rats aai 
bmt a3,3. f#ras of titaMm, mm appr0.3;laat®ly 
©qjial i» ^w%h»pmmtiMg activity mwrnrnf^iM wm Mi®ii 
•fO' tli«' 4i«t {42) f &« ta¥esti$at#re' s«ggtst«4 Uhafe 
ayeia mj or 4@st.rtift4®ii Qf pfriMmX or 
pp*i«te»ai»« fey iBt©:stiaal aii«f^@rgaiii®aS| thus iatrtasiag 
the waaat of rttsato Bg available ta the SBiBal. 
^ Hi*. (39) Siwart# ft ^•, Ca4| sli©*^ that 
awettaytSa wto«a aiitd' t# 4i«^ s toatalning tifea«|a li^ g. 
«tiamlate tfet .^w%h ©f pigs# tb# ia^rease ia ratt $f growth 
was appr^xiaately tqttsl t© tliat ®btaia©i froa 
witiii am ,f©im#atat-ion "aaiiial 
prtttia fae%©r» APf I# ^laplty jg| 141)' tlist 
tfe# •#£ IriiA wli#l# :6mre#i^®is maito t©'. tfe© 4i«t» of 
,p'©¥i»g-fatt®iiia.g pigs iatreasid avtrage 4aily gsias ai^ifi* 
^©aatiy in kQ%h try l®t ««l pa«twr$» ' mmm&rg m ditrriiea 
©ccurred ia tli@ pig®' wMtii wert r#i tli« mmQmyetm «®A wbii# 
thmm. wm iisrrfeta -ia ©tiier •®icp©i'i»#ntal l&ts •&£ pig&* 
La«ite ^ C4II 4«tt©iis^-trattd tli«% tiit sMittea ®f strep-*' 
ti©af®4a or AFf t© iie^ti o.f pigs r©TOlt«# ia an iaereas© ia 
w#igteiti gains of 4^ ,F«r «s#iit #.v«r tlio««; ©f ^ tlie pigs m thm 
hm&l ratioa while %h& a4ditio« @f •witmim alsa# proiimeti 
mlf a iG' p»r ##nt r4«© mhmm %hw'Mml» 
$pmw C^4li workiag wit-li iiealtlii'i pigs 
i»d»r reiatifiiy 4i»®aw»fr#e faBiitioiie, mm •w»atele %& sli0W 
either m lstr«a»# in idily galas or m tapr@¥®«®«t iii f®«4 
fey mMitim ©f 5 -mmmf^ iM p$t 
#f fc®-%a3..'ratJioii* &#»«, w@ric®rs tbat %li« r#-
fif® tt^itei@fele MmMm 4#^tiids. mi>©» tk» 
«» 4«fbribed %f 4%%wm C3.2)>. Us® 
is il#fia#d a# degrt^t sr ao#«ij ®f fe®dl@t •e#mtaa» 
iaa^ioa wltb feaefctrial lar ^tnis lmim%im w^iefe emtte®# pig» 
t®- S'e@ar*''' 
iatroa ^ aj.#. Ilfi i6'| ##d aureoayeia at mrMm 
1# figi ®ai tmmd tlist %hme r©§ti*ia.g i» lOf' 20 c?r 40 ttf# 
©f amrft#»y«ia liydrochloride p^r psmd #f fted aig# 
Bifieaetli' hlghm' mmmm daily gains greater f®#d 
tffi^ieticy'tfasa did giaiiw aost-eupplisieattd @»iaa3,s.,, Iti« 
®f ,s«cniriag aifttr tfet firi^ «it«k snisidti • f©r 
pig® refexviag «'»r«@'aytim.|. mh%wms M-mmimm im tli® 
lot# of |>tf® ftd tb® hmml d4#%# 
W&mii aad iat 1.5^1 f'®d ..fcrtfe-APff a fitasi» wppit* 
mmtf by Mdiag it t® a i:raia •atxtwe wlii^isii wits Jfed %© dairy 
isslvis dwpiag tk® peried fr©a 4 fe@' 6| dsyi ©f age.#. Wi» ap* 
partat 4iff#r«.a«®s mm 9hmrvm€ is weigfet 'gaintg b#i.glit« 
wtttors m f#®d #ffi@i®iiey @f tiie Tlie d««r#a«® ia 
fr#w«fe rat# liiieli ©eemr® after wtastiig ealfts fi»©® 
alllE tt m -early ag« was uQt prtf«it#4 hj tM ftsiiag, tM 
Apft .iai laodt (f3l'«'p®r%#4 tlia% kWW immk} whm.' 
aii®i t# a atlife mplmmmmt %hs,% mm f«t t#- f#«g 
.*1# -ealfts m% appear t# iapft-w tii.,# Tm%m &f ,g»wbli &f 
§m %h9 #fefegr Maai wMm AjPf i mmtaimlBg amrm* 
w m  f « i - y # w g  i a i r j  c a l m s ,  . i u e r t a s ^ i  w e i g l i t  g a i i a t - #  
impmm4 Mpp^mmm aai a reimtfciora i». iaeiden-tt m4 
0i m»rrhm mm #ba«r¥®4 (3i 50-# 37h 
lar%-l«-y i|, Ji«' -131 M m iff ioae®iit.ra%®, (l,®4-®rl@li 
cm%&ixiSM$. 5- ag• @f -siir«®3^tiit per gr«t te iaiff ealir«« fmm 
hittb day# ©f «g@# , -^a#«a%rat»® w&B adaiais-* 
Aatlf hf mpBuM' m rst# ®f I „g«* ^©r 100 
'Hi# witglit;. .-gmiss ©f- tii® amr#oafeta-*f@d e.alir«® 
w6i^ m& greater ttiaa ttot" gala mmw^ing t® 
thB lagi-Aale growth standaM fci? dairy ealv©® 152) fe-mt.tli® 
.e#tttl^l0 w^m ^asiderably te«l®w %hm gm^h ©taadsM*: k mmeh 
"Mmr iB^ei<i«ae« Qf :Se©wi»g wa# mote-d ia 
smppltniiiiJtd, c&lms wM^b mm %hwii%i%r -and ia ^©adt# 
-ti0» man fclit i®a%i»«»l®-« It was »«gges1;-®d tfeat th« mf e©a» 
mut&iMMg smm^myniu -gpp«ar#i Mm Qi^mmi 
gmvth fey pr®f®B«,tag iiarrii#a.« 
Ittsoff- |f5i 5i) ii©t,ed a gwm%@r Mmm3% to body 
gains- #f • 14-w«te-»©M Jersey aai# calves f«-d a gtaim mimtum 
-as-
witli m  k f f  m m m u t m t e  •eoiitataiai aiii?f#afeia 
%hm ia fii« -ially rate® gaiH: 
iit:» aai i«3.I f©r ssppieatafesi' 
i^sfettifelfi during tM#. first 6 w«sk« 'lifee .gxptfiseiiti 
wk««8i m AHiermm ws« Qfes%rv©i ttilji period» Hif 
m%M%mM.m$ iJli® pt>mps w#rt t!i« 
mQ(i%h Mimmtw a»i the a^p^araoW' ef 
,AFf*s»ppi#ii«at.t4 ami fefe# a.pp«ar»0t aai ' 
larger • tearrdi# of - tli# isoati*©! ^aiaals* werk-fef !»»# 
and fia*i8 1571 with 4aii*y 'esims -froa blrtli t# fO 'iays ®f 
ag« •mmmf'&M pff&diis#ci a .@^irtli ttiwlt* 
tl®s« #@rs«y r©0«i?liig a tsif. itarttir • 
witli I f#r ##Bt si4r#si^-#4». f##4tiig- i^ataiaiiig 2#J-
pt# pound ©f i.ttppi#®«sfe| -and tlios® r®e#iTiag 
til.# eslf ttarttr mpplwmm%&4^ daily wttli- ?l*i50 ag* of erys-
taliiii# «mr«»a|-eto fti. tof «afwl« sli.#w«<i a rat® •©•f gain 
appr#.jlaately 2$ per ttat tfeova Jtrsti' cont»l eslfes# i#i» 
-gfcita mlwm BimiXmly f#4 aai gmppHeaiatei ieiy 
ml#t gains »p^mxlm&%mlf l} ^ per cent frtater tljim mi 
tb® i@X«t@ia "flie antibi®tlt 8«pf»l@atmtatioa 
ap^saf»®«i • to tba ^Sap:iitiiie# of iiarrtwi# 
1441 varioui to 39 
pairs of i®ist«4a. #«.3.i^es t© #••¥©«&» &t ®f 
##cii p'^ir r««eiire«i m aatilji©ti.e f##4 mpplmm% CS*e^»rl«| 
M»-i titli«r ia.-wfeel,# ailk m Im ailt at a lewl 
©f Z per .-e'iiit.# fii® itverag® iaily gain la bo% i#«igiifcs *as 
foT ttos® f«i aatlbiuii® smp|>l«m«at ami 0,f5 
for fell# mlm$, a 4ifi%Vm 
.#ae@i «tati«ti4al3.f# there wer® a® iiffe.re»e«« 
ia tfc# #f toy but^ the aii%ibi#%ie-smppl«» 
ii«t«4 «altt,g. appir@3ii«a<i#3,y 40 p«r etat ,»r« eoae®!!'^' 
%mt% ti^a» tim e@tit»3r®ls aai l®s« p«r p®«ai ®f 
if«iglit gaia« mlm.^ a g^mt^r 
atti »®v«rt$y ©f eis@'ia?« fet tli« smppls* 
»«at# i^wiies mm tmrnl teatterial ^^natiS aa4 a^jrpliologieal 
types @f lis©t#ria» mim$ a«ti©d| mm »a«ie 
m tht# rawB &£ fck* ealir®®! bmt m w«r® 
app^artafe lit$we«ii tli« antibiotic**8iippi«^»t«i «i4 %li® eoatifel 
A pr®liaJUaary rtptrt tf %ii« mtk %© to® r«p©rt®4 htrein 
||0) Irnwmmd. weight gains and phf»tml s^prnmum 
mi' ©I* when tli® 4i@ts ©I" 
yi>«ftg dairy wme Willi iO ag* ptr ealf 
iaily of srysMllian aarteayfiji feyiroelildil-i# fei in tih® ailte 
wiM ttippl® p®il» 
la t# tli® s#@r#®«al«i0ii#i ^awrafelt &i 
rmimm.%6 %q a»^4to4®t4« ©ttor wi#®ar«h mrk^m hav® 
#ff@et8# &iby ^ lit) f®<l & group 
®f a toaal m%im ^emaist'teg of @@ti| ail®* 
br»t, e#%t@as®«i ani alfaJtfa hay 8uppl®»iit#4 at a 1 
P«r with an MV fe«i smppi^eat. CIiei«rl®) 
mntalmd 0,6-and 4 «g» aiirtoayelii p«r 
Sine® til® iff adttrs#!;^ aff#eted' ukn paiatabllitif ©f tli® 
ra®i®iif ijlit s^ppleittsatatiioii rate was r#<itt€®4 to- 0»5 p®** 
#f tilt total ratldR after, th® firit 2 wmks of fe#d.iiigj, Bur* 
iiig tli« last lialf 0i title BS»Aaf period, th& 
:imba rm^ivMs rmtion •foafeaiaJlag "bli© M^F pm§timll]r 
•mmmd mtimg tb# g©ac®atrat® .Blxtw»'» #M'gaio#d ©aly 0*22 
pmud per .day enapaiwi tie- 0f3S pi^aaa for the cea-erol 
MM&f tim 4?f siippl#iieiit Mat a aligliulf impressing 
mfimt ttp©» feetli tfa© .<ii«etei» -and tii-® Imgtk ©f wool fifeer. 
Fmrtiier «p®ri»est«fctos witik'laafes by tbea® iafettigators 
I If I 20) 4s4i«at«i tb&t ©f erystallin# mrem^'eiU: 
hf4mehMrMM m% tb& 4sily rate ©f 10§ ag# per l«b .orallj by 
•tapwl# in t »ark«-ii i«ti*#a8e is fetd m»&mptiQa m4 
ill less* Baefetrial m'vmta mr« ma4® &m tli@ ria»a eoa* 
t-eati-® &i the lmb-0 f«i a*iip«©«f«ia «s<i w®r® fom4 to- fe® awtfe 
liiflitr t^aa .ia tlie -e©atr@l aaiaaiSi Isiitat-iag - that peifimp-g 
the bmd 4&mmj0€ mrt&M atmims at fea#%#ria,| 
©liaisatini a mmml mmp^tiMm m.wiromm% aai p«r-> 
ai^UiHg !«»»,-desirafel# »-t-rai-».s of b&m&ria to- mmlt-ip-lf ClfK 
1$11, »ilt#lia4r m4 CI) ©bs«i*«d that fm4iag 
ummwyein ty4m^^hlorM& by eapml®* &t 
the 4ailj fate peT asiaal ©f pi»-, t# he&£ isroduetd 
amo»xia aiii diarrlita vithiM to 7t In fartlier 
s.ta«ii«s, M-feli Mtmm ft-i a basal rstioa &f -eora» SQi-:rte«ii oil 
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V fi i#ref0P«,,  t 'h%m w@jf»k®i*S' suggest  that Imt&'m liydroi* 
ysls awsfc fee aaljalf m istr&ttllmlar pmmmt ©cjenrriag imr* 
iA:g $.hmTptim* Btmm l&mm% iiarrlita mf he §am»«i by tli® 
abaent# #f M&tom m4 tti« mmltiMg 
toydrag^gw# tffecti the «f#ei«s# straia, ag# aai iadiTiiual 
i4ff®r«iiew ta %h% of laf%#®@»f##<iiiag 
i# dtti t© dtii^rmms i» iat«s%Aaa3. iaetas© aetiti-fcy. 
sa4 Ct|]' smgg^at## stf®ral p©®»tb2.« way® 
ia -whi^h lm%m% mt t«- pr»to@» iiairheat Ca> 
S'tiwiiafcS^ii ®f aisi3.#g| liyirag©gii# mtim$ 
l'ii%«rf«rlag ais®t^%4@tt #f wattr aai ©rgasJ.® wfcri* 
mtsi. M aiteratios ©f ia%«»tiiia3. iMm as a«4iwr40 tiyp#! 
|i| -of pi a d#p?t« smffiitiat t& tli® 
tattiliiiial wstaiatmrti {©} m&intemmm of «• pesitiv® #xida» 
M©a«r#ime^i«a pt^ttafciali an# |f| ©f iatestinal 
tiirea# Its »«rir« smpply, toy »mll ai»aaii# • ©f m* 
hf#3?0ly«04 to; ti© »# mltmm fawr«d tli# 
/ 
mmmi ptssttiiMty,# tkm wf a hfiraiepit feyp© m%%mg m 
tlie astsfe flausible. 
. flif## ,f| fl# {2f» 2ij 2tf .|0| m %q aevtlep 
a «yath«tiie :iiilk fer y@«i, daiiry mlrm$ Mm aai# aa extta* 
»iv® mmp&rlmm ©f varies typ«» of «arb@liyirat'#8 a» tli« 
mmm @f ' loung fe4,: iwm hittb %& 2# da^ ©f 
agsi varlsms «ifiith®t4« ^ diets ©f squal e.al#ri« wlm® fewt vary* 
iig .|u». lattps® fwii 5 m p f«if teal gaiati at a 
gm&tw m%6 tlisn other mlms mmirlmg either glucose or 
mm Bfrup m %h& •earb.^h.ydrate s©«re©.. Tlif level of lactose 
_feediiig apj>ar#Rtl7 aad® little difftrenet ia body weight 
gains wiiieii mm 14*©i 30,5, aai 19»5 pottnis for calvts r#-
mlylmg levels ©f 10 and 30 ptr ctat laet©s#, respeetive* 
If, &i® gain wm. ia aoiitrast t# 9*33 |»ttnds for glueose^fsd, 
calv®#. ani 8»-66 po^ttads for mm syrap-fed calves# Subs#qweBt 
w^rk C27) i»di«at®d that ealv«s-reetiviag laetost pla® corn 
syriip gatoei aa average of 2i»33 iKsmds, tiioa® reeeiviog 
lactose plus starcb gain#^ aii sv#rags @f 24•67 pounds, while 
oalv«0 f«d stareh as tb® ©jftlf dietary earbohydratt gained 
oaly 14.fM3imd8 ia 31 day®# f!i#s# workers 1301 emgge«t®d that 
aach of the beaefieial'aetioa of laetose may b« er®dit©d to 
its stability and to it# low solubility which permit it to 
pass uaehanged into the iot«stiiial traet wh«r@ it promotes 
the growth of b®ii@fij?ial laetio aeid-pwdttcing baeteria and 
inliibits seatologie pmtrefaetioK* fhia view is aot maiver-
sally mmptedf how®v#r» ©iaee Wbitt i t r  and eo*»worktr» (71)  
ooBld aot attribttte improved growth of Idctoso-fed rats to 
tht prodttetio.B of aeidophilic organisias in th« lower iiit®8* 
tia«« 
• M m attempt to ©xplain th® nor® favorabl® effect of 
lactose as eompared to other'form.® of carbohydrates, flipe® 
et 8l« (27, 2i) 'studied blood gluoos© tol#rano« curves of 
eaiv#8|- betw#t» the agts of Z& and 35 daysi which w®r« fed 
?ari0ii# %fpm of earljoliydratea# the sample.® w®r@ ob* 
tMimd irom tii© 'Jmgftlar mim Ja»ii prior to f©©diag aai at 
0,35# 2, 4, i aai $ liomrs iollming fetdiag aii4 w©p© 
aiiaiysei for rt^tteiiif sagars. fh# bl#©d sttgar l^vel rose 
rapidlj after th# Ingmtim of glmeos#, ®f laetos©! ajai ©f 
«©ra fjrap witli umximm aonee^tratlojo^® at 4» 4 aad i hours, 
r«sf©etiv«l|", • after feeiiag# F®l,l®wing starefe iiigestioa, 
tlier# was • a© •eiiasge in bl#o4, siigar the first 4 Mo^rs and onlj 
& »ierat« i^creas# at 6 t® fe^iirs,* fli® etirv# for glticea© 
i®eea4®d sore rapiily %hm 'dii that tor' Imtme* It wa» »«g* 
g#«ttd t,list tills »atiiitt«d feigh. Ifirel .©f blaoi SMgar'for tli# 
l®ot0s«-f«d ealvts »i#t iadieat# tbet the tiydrol-FSi® of f-
laet©8e eoatiEttti awp a imager ,p®ri®<i of tia©| a«(l thia 
•ai^t be coasiitred' eifaatsgteas ia tliat ©nergf i»s aa<l« 
afailabi® Qir#r aa ©Etesd-it periO'd aai thu® absorption and 
»tili»ati9ii wer© p^mittM t tsfce pla©« m©r# effieiently# 
ioweveri ties# wsrkera C2|-| •eaiiti0a#<l that blootl sugar lew&l§ 
toe ;e©asi(i#ri«i oalf Me 'a r^ttgli imdm-x &i th® atili^ttioa of 
a earbofefdrate I sine® tlx® ioaeeatratioa ©f ewgar in tii« fel»od 
at mf specifitd tiae d©p@ads ttpon tM© rate ©f atoarptios ©f 
tM® • sugar into tiie fe2,©04 itrea« a.o4 t]b© rat# at wMicb it is 
mmwed frm tht 'teleoi# • the iivestigators ftatti tkst th® 
latter m&f to® aec«pli»li@4 throm^ txer®tioa 'iii tlie uris® @r 
atiliiatioa by ttie tissme® sad th® m%.9 ©f reaovai,, 
whmh&jT by «3i<ir«tiQn ®r iitil4iati©ai varies witli th© sugar -
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XIU EXPIIIICM'IL AMM ftSSCLTS 
fli« •pmm4.urm and ©f this Inwstiigation isill b# 
pr«»#iit.t4 as tws mpAmtm trials b-stams# of tb# iiffereriets 
ia ii«tary regimes aii4 aature &£ mwmurm%nt& that were 
aait# trial I was' itsignti to itmdf tli® ©ff«<st ®f sar®o®yclli 
m th@ growth, aad, wtii^&eiBg #f fmng isiry ealv§#, 
fli® pha9% of %k% investigation {'irial II) was <i@* 
siga®d to lawstigat® %M mr% fwa^aaeatal a,sp«ets ©f the re-
BpQum &t mlm» t© amresmyfin sappltiasiitatiora* 
A. trial I 
1» FragfeiiMre 
a* Biatarf ^eroumt fowt^'daf &M dairy calv«s of tbe 
Ajrstiir«| toraseji R^Isttin aa4 rf®rd#y i»re®<4s fr®o ttoi® Iowa 
Statf College beri w®re difidtd into femr eoaparabl© growps, 
,ba8®d mp©a Ijrtei aai 8®^,, aft4 mm f«d rariom,® esgj^riaeatal 
diets 0V®r a ptri&«i •&£ li wttks* Saeli e#lf reeeiwi h&j ^  
liteitttii aa4 a mm.mntra%% aixtur#^ • frt« up to' a rntxi* 
mm Qi k powad,® daily# §alir.#s ia, aromps 1 and II r«e©iirei 
wiiol® ©ilk vhmmm tii©s,® ia QmupB III and If wer# f®d a rt« 
e#a®tit«tM skiia»ilfe ,{ftbl® Ih Mmh mlt tn Qrowf® II and 
^'Sl® eoneeatrat# mixtar© e$a®iit®d 0f 40 p«r cent grotmd 
«,ona,» 30 par mnt tracked ,oatS| Zi'pmr cent S0y|f#aa 0il-a©al,| 
1 per a#.iit salt »d 1 per cent ,stearned horn ©©al# 
'••SO* 
If tm addition * SO .ag* dailj of erystallia® aureo* 
mf^im f«t ia %ii® milk tia aipplt pail.' B#t;a 
%Q tht calves aii<l dietary gromps ar® preient^ei in 
faDl® 2# 
fskM 1#. lilk F#e4iag .flan i#ed iw trial I 
'late &i f#@4ijig aili C#@m|Mi'«i%ioii of re coast itatsi 
Ag« skl»ilk 
Itosl . . (All ermm} .. ••iOrQnmtll.&mdlfl 
fifes • dailj. /IQQ Ite-s# , liatio of a«ia«pfat iry ailk 
body solid® to wat#r| 
4 * $ 10 1 t9 
7 - 9 - 10 1 1 7 10 «• 12 10 1 1 1 
13 - U 10 1 s 4 
19 - 25 f 1 1 4 
26 • 32 i 1 »« 4 
13 - 39 7 1 t 4. 
m - 46 1 1 . 4  
4? • 53 f 1 I 4 
54 - 60 ^ 4 1 s 4 61 • 67 3 ^ 1 1 4 
m - 74 2 , 1 1 4 
7f ^ 116 1 li'»/fe»ii»tg •1 1 4 
!)• fmmr^tlQn of. tlie ratioasi fli# wliole liilk was o|>-. 
tai.m4 iwatdiafe«ly prior e©sh f.teiiag from @p««ifiiid iol* 
8t«i» mm ipro4miMg nilk »»taiiiiag $ppr@*i»ati©ly, 3*5 P®**' 
mmt fat I iM th© lewa Stat® C©Xitg# dairy iitrd# Malysis of 
^Supplied threiigh the courtesy of Sr» t# i*. Imkes, 
l i tderle Laboratori#® Division, Aaerieaii 6yaaa»id Co*, f«arl 
Bivsr,! M» X# 
umplm of tiie ailk #@d inilcatei aa mmr* 
\ 
sg® &i |»4I pep fat# 
Spray':<lr4s4 iry ailk teildsl |4rie4 sfeimailli:! 
wm reQomtitmed isatdiateiy prior t& m@k fit41»g iii fcli,« 
radios 8li©m 4» fatalt •!» fh# mti& &i 4ry-mllk 
•BQllis water mm mlml&tmi %q yi^M appmscisafetli' isli# 
Bmm dwriiig miik im^Mg .ptri©4 as tM% iiapjpliti 
toy thm whol.® aiUteii 
the trjitaiiist mmmyein iiydi^eblorMe was »i»cl with 
iry Bkimilk is pw®,r proportioni t© 4«'.li.?tr 40 m aiir®o« 
mf&lm p®,r of idxtmrep. Just i^rior to taeii of th® 
%WQ 4aiXy im4.%mgs &m tal>l®sf©©a of tlie aixtwr# was iis* 
sdittip hf itirrlagt is tli# ailk f#r 
## Mamggtiaent ©f the eaXvest a# talve® wert allowti 
ts rtaala with tli«ir re«p®ctl?« dam® f©r 3 days fdllo^iag 
Mrt-li» aft#r wliieli tli^'@y wer# re»oired t# a 4.liimm% feaim and 
pj.aeed ia itiiivMaal mM P'S^S# flie team had m artifieial 
li#at is wiater biit 1.5 dairy eow® we,r® bott««d in th® m&e 
I#«t#ri as spate beeaa© .awilafel®, tii# .were 
wivtd %Q %k® mtu ©alf fearii aa.iataiaed at a minlmm tempera-
tmi»#' q£ 'aiiOMt f by a tl»»3statl©aHy eoatrolled ©t3l»bti«i*-
iag- ,f««ia«e4, 
Sie «iiks, at a teap«ratmrt of apprexiaatdiy lOOOf,, war# 
^fmreh&m^ from- tlie l«s Ifeiaes Qmp&mtim Creamery.» I>@» 
Moiift®®, Iowa. 
f®il %wim tallj fr« aippl® palls» -fli# rat# of feeiiiig both 
til® iA@l« and tfct fkiiuai.lk CTafel® ll,.-was 
a4Jttat®4, fer mlit at weekly iateryals aXt#r %h& initial 
t *«©tes 4ttriii,g Ai'Sh th^f w%m ftd at' tlit rate of 10 pdaad® 
®f silk p0r OT ^pmadM' &f body w«igbt« Also, th# fioiapositioa 
0f tkm r®«@BSititiite<i skiaailic was ^shdagfd imriag the first 2 
*#®dk» a# ittiieatei im fsbl© 1# Hi-® a®®tiiit ©f ailk^f^d was 
r«te§e4 t© oat«li»lf wli#a iig«.stif# tistttrfeaaees were notieed* 
f,|i« <t®€r®a»e' itvtl was iiai»tai»®i. aatil t-lie diarrhea smbsideii 
mft«r wMiek, tii« quantity wm iii.ereas«t gradually, t© tli® regu­
lar aadttat* la se.ftrt §mm .iiarrli«a' «lii©p#etatew or a 
»e©ar aiediciae pr®partd by tlie feteriaary Cliaie, Iwa Stat® 
Coilfg©!'wa© «dteiais.t#r#i'wit.h wars' water*. 
fii« faay *a® w«i^©i aa«l plae#cl:^ ia^ iaiividual toy racks, 
and the mmmtMii' portions were *eigii©i bae% |>erio4itally and 
replaeei with fresli My* Tli# eeneentrat© .mixtwe was fed at 
tli«. rat# 9'f 2 fomd® twie«'4aily if th@ iaiividmal ealves had 
the previous fe«diBg| otherwiie til© previously f«d 
graia aiicttire was allowed to r®«alii ia the imA box mtil 
©ither eoaswaed by the #alf ©r .mitll it hm^m» «©iita®iaat«d 
with txtrtta' or ^ther debris, at whieh time it was weighed 
haeic and 4iaeard#d.», 
la<& mli that rt^atived recmstit-yited sfeimmilk was f®d 
a daiiy' suppi^neiiti ^l* apprexiaately 15,000 USP nnit& oi 
^•»lat0ls«» .©ap@ttles piir.eha»®d imm Parkf, Pavis and Co-# 
fitsfflia A and |CM)0 ISP units of vitamin B during th«. first 4 
wttiis #f 111.© Bxperimm^al periM* • At this ag& it was s®s»«<i 
tkt mlvm m@m mi£i^im%' Mf and mnemtmte 
mixtum %&. smpply adeqiialie ai»aat'S of vitaiiias k «ii D# 
S£S£5i$ iata iaeltti©d h^if vel^t 
•i^siiges, iaelieaee of diarrii®t, aat gmer&l uppttraaii© of 
talires sisd %h& anoiiatia, oi ailk.* Mf md alxta-r@ 
mmmm&4.» mlms wmm w«igliti at 4 •day® of ag® aa4 onm 
®a(5fe mmk througtiottti tfae trial* Wmh mlt was «xaiitii#d for 
si^» of s-esmriag at #aeli f#«i4ag# &e'g©a«:ral e^ppmrmm 
m4 state of latalfc^. of eaeli @alf mmm reee»rd©«i' psriodiisally 
aat 'V'imumm storaallti©® mm sot«4, and a. series' @f 
X 2«' slices') w%m md# of ®ost of tfa« 
eelves* 
2- telsa 
irQwttii iciiy weight ©liaagts of eal^es ar# prtieated 
ia fafeie I# fh# tmge ©f th# lataii iaitial. weigiits for th@ 
g,r©«p8. of calves wa« oalf ? p©mad®|. wliieli was Goasiiiersbli' 
.smaller tiiaa ttie Tariations «®o«g ealvts withia @mh group, 
TM aeaa Witlgjit ebasg#® for gromp of salves art siioim 
grMphimllf ifi Fi#ir« 1# •fk®0© tr©Ms tndie.att appro3cliiately 
«qusl weight gains in ealves f«d aur^QHyein with. wfeol@' milk 
igromf III and mith ski^ilk 'i&'mp If).. A siallar relation-
ship' was extii^it#^ in tfae ealirts tbat w#r© .not^ atipplea#att4' 
witJi tli« sutiMotie, Cgroupa I and .1.11), aad it appeared that 
tftbl® S* of Aw@o^@la &n.4 of- of lilk oa aa^ss to Boiy Wei^ts 
-sy«# lo, sa "i»""ti' w-w^ loi'Miiir s»ia-
S449 4 M m «) 6fi 69 n Si m m 110 127 142 147 161 168 181 196 214 IM 
S470 f •BS i.6. m 65 fZ 79 m m m 108 116 123 1S2 14S 157 167 179 114 
M80 § P m SI .57 61 68 68 76 m 88 94 106 111 lis 128 ISS 142 150 m 
I S528 ,1 M 95 101 108 105 lis 130 142 155 16S 179 194 210 218 251 245 260 287 Iff 
5554 1 f 98 lOS 111 119 126 139 146 157 169 177 190 205 219 229 248 260 276 178 
silk) ^3521 A f 68 70 77 82 80 97 108 114 126 129 158 150 160 168 181 192 207 IIS 
3569 1 m im 117 lEf 1S4 14S 152 168 180 192 200 215 228 2S8 254 268 277 288 IfS 
S504 J F it 61 •if 61 6S 7S 80 85 88 89 92 96 100 107 111 lis 121 U 
S54S s 1 78 74 76 82 SS 94 1® 104 109 116 124 137 148 150 158 169 180 102 
Ar©ra^e fS 76 it 8S S4 102 110 11.8 127 ISS MS 156 166 175 167 1» 111 l$6 
ssos J M m 64 m io- SI • • 0» 111 Itl 126 141 155 -164 185 ISO 207 225 161 
II S463 r .•fi­ fif- 7S 76 04. m los 111 116 lis i€Q let 160 im 185 194 197 187 
S530 s f fe n fi 88 m -lis lit Its 151 ise -1st isK i6s im 154 194 218 146 
Milk S5S9 1 M if m tm 112 121 lit MS 157 172 18S 196 206 232 249 255 275 296 201 
flus S550 I y 91 m wn 112 Iti 1S6-1S2 1«« 178 im SOS 215 228 240 2m fit 282 til 
•«ar«©«- 3S20 A f «4 67 74 m 89 101 111 Itl im 146 ISS 172 187 201 2Sf iSB 242 178 
5570 1 M S4 86 m 102 lit m U2 14S IM 16S 187 188 214 230 241 252 266 lit 
S472 J r -41 U m 52 m m 74 80 m-. im lis 124 1S7 146 151 156 171 ^ im 
S60B s 1 6S m 7S 84 SS 104 116 129 117 Wl^Ul 172 186 1S5 210 228 255 vm 
MmrmgB 70 fS 78 -Si m 106" ll« 127 IM 149 Ml 172 186 199 209 121 2S? 167 
oal'Bs®® rmmir@4. alfalf* My M MM-fetm, m.4. a eoassatrats {liaited t© 4 fmr 
mlt isily) eoHSlstisg ®f 40 p©r east ground ©sra, SO p#r esafc erash©Q ©*t8, 88 f©r e«tt »©yl»aa 
oil a©«l, i .f@r e»a.| salt, stud I per esat st©a®ei. "born a©ml» 
ho ag». erystftllia© .atirsc^^elii ky-aroelilorid® daily ia tii© lailk Tia Blppl© pail. 
I&bl® 2* CS0ixtisa#4) 
le»  ^'11 tS ' &2' ' ii ' §3 60 S7 T4 - 61/ 65 fS »i lOg^OT Sain 
 ^  ^  ^  ^  ^ (»•}  ^  ^ "*~ ~~~ —
iSll # 1 it 54 67 m m 71 81 •8S m 102 109 112 125 IM 139 147 131 m 
III i§4t J F §8 61 68 . m • 84 it 100 110 117 ISO 133 148 160 16G 176 189 197 Mt 
{l«ccai» «i-ii «• ,F St 60 m 62 m ft 78 8S it 92 94 102 104 111 118 121 118 69 
sti- mm I 1 •90 S2 100 lOS 120 1S6 146 160 17t 185 190 204 214 220 235 246 269 Iflf 
tuted mm a r m S8 9S 106 114 124 13S 141 lit 15G 164 176 17S 189 20S 218 226 136 
«kia» mm A m 8B' S6 91 101 112 125 1S8 150 leo 174 186 192 208 £20 228 245 25S 137 
mm 1 f m 105 114 126 133 139 142 152 ISS 171 178 184 191 202 220 222 2S8 144 
SSM J * 66 6i 71 m « ®7 105 118 124 125 ISO UB 151 156 164 185 179 114 
At«ra|« 74 St m m 107 lis 125 135 142 Mt 1S7 167 176 ia§ IM 204 ISO 
I¥ 5489 J 1 6S 64 Si n 104 111 120 1S2 141 153 168 180 194 210 224 244 17®' 
34 SS ^ r m 60 is m m m loe 117 126 IZZ 140 154 16-4 17 S ISS 192 205 "140 
sti- ist« e f 71 70 fS 84 9S im 114 123 151 14S 15Z 16S 176 167 201 217 22f 158 
tutSKi S637 H * tl 88 TO 109 121 Iff 136 146 162 176 187 197 EOS 227 241 259 276 Ifi 
ski.ia- mm 1- f 88 89 §7 lOS 112 mt 132 142 ise 170 179 192 £01 207 215 227 mt. 164 
Biilk® 8495 & * 8S 86 » 100 114 Iff ISl 147 158 17S 187 £00 217 229 254 272 2f7 114 
pia» 3565 1 F S2 100 107 119 135 14f ist 1S5 170 186 1S6 206 222 242 240 262 278 186 
ter®©» S498 ^ * 71 72 8f m ft IS7 llf lis•ISS 14S ISS ISf 177 190 205 £25 255 164 
Ar«ra.£@ 77 79 S7 .« 108 IIT im 1S5 14i 158 lit Itl 133 206 219 235 268 IfS 
All ealws r«ei8tT«d alfalfa tey md iiMtim» aai a. ms.ma:kr@M9 wis^ur# (I4®i%»4 t© 4 l'^« p#!* 
oalf iftilf) ecjaalatiag of 40 f®r s«at grom-i eorm,.. 'W f«r e®st ©rtt#fe»<l o&ts, tS asat s&yhmM 
o41 a»»l, 1 psr »@at lalt md. 1 p«r e#tt% feoa® ®#al« 
°S0 m$,m a?3Br®^^ei3a iiydi'scii.l©rM» f©4 daily In ths milk tda M..pfls ^11# 
®i«®. Sstfele 1 far e»posltioa* ftteJi oalf sttppl«®®atary <rit«ia8 A »irf. 1 itiriag %.&• 
first 4 we©k» ©f tbe trt*l% 
figin*® 1# ©f aureeayein aad tfp% of aille 
on ehaagts In g»mp aeaa weights of 
talv®s» 
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GROUP I -WHOLE MILK 
GROUP! -WHOLE MILK + AUREOMYCIN 
GROUP m -SKIMMILK 
GROUP 12-SKIMMILK + AUREOMYCIN 
EXPERIMENTAL RATIONS 
I 
t 
-COLOSTRUM 
0  4  18  32  46  60  74  
A G E , D A Y S  
88 102 116 
in liotii tbm aatifeio%ie-siippl®a#afcei and aoii*®uppXeffieRte:(4 
mlms %h% of aillcjaM® differenf® rat® of 
gr0W%ii £mm 4 t© Hi day# ©Jt ag«» Afttr %h® initial 2 to 3 
w#ft© ©f til® li0*«T«ri ttie aar®o«y^ia*fed ealires 
igmupB XI ani If I gaiaed weigiit at a -mrt rapid rat® %hm 
the mmtmlB'i a»i tbe d if ferine© betwtea tk@ weights 
taw# iae-reasiagly gi*®.at@r throaglioMt tlie trial* 
Bie attr®'#afeiii*f«€ -^alTts Igrsup® H mad Ifl ©laow«4 a 
2,7 ptr Qm% gr©at®r fee# wti^t ga,iii imriog the M*wt#k trial 
%hm the coatrol aaiaals |gr@Mp8,l md IIIJ# fh© %rsMre# 
§m%mBef aa<J Jwmy mlwm &i Orowps II aii,d' It txlsibitei a 
41 f»r eeBt SM&rmm -iia gai» over 'tli^ir mn%mls. in iroup® I' 
And 111$ wtoereas th© i0l»t#iRs #f the siippleaeatei ,gromf,» iiM 
taly a 12 pe^r mm grmtw growtli tbaa %h^ iol-tttia eeatrol 
ealtee#, Hiis 4iff@r«ttee between fer#®4 groups is similar t® 
ttiat repreted fef aii4 PaviS' Cf?) wli© fewsd ttiat th# 
w#igiit .gain i»f awr«0m|-@to*©mp,pl«aest#d fersty talvts ©Meeiei 
tliat •&£' tlie.ir mmtmlB hf 2$ ptr mntf. wkilt tbe gatm of sup-
pleaamtsi ielsteia #alf,#s was 15 per eeat greater tliaii that 
of the ii@l8t#lii eoEtrols* 
fijf to gain ®:iliite,it#4 between eslir®.s tiiat 
w«r« swpple».iit©i wttfe aiirtoayein igremps II and I?| .and the 
nott-Bttppl®a#ate4 animals igrdmps I aii4 1II| w©*^ ^signifieaat 
statist iesil.f ai iiiil«:at#4 in fmbl® |» e«i,ly tb,« first eight 
mlms #f #a©li dietary gmmp (fmhlm I) w®r® used is th# 
*29*»' 
fafel# |« Maifsls fariane# of .Ssiif Wtiglit' iaiai Bata 
Soure® of 
fariation 
Btp«©«s <»f S«ii# ©f 
Sgiiarea 
jfcaa Stmart 
§r@ttfi 7 
iations 3 
Whole milk trs* Skia-
milk (M) 
Attreo»y©i» f»# fca* 
aureoafei®' CA| 
1 :k . I' 
Groups X lattoiip (Experiatiital «r»r|- 21: 
We#k» 16 
««®k8 X iatloaa 46 
l@#k8 M Criroups , 
X fiatiotti x 
326 
fttal 543 
1 
1 
361,925 
29,^56 
2,603 
24,463 
2,790 
97,459 
1,256,709 
17,666 
32,074 
20,240 
i.ii5,W 
51,703 
9,952 
2,603 
24,463* 
2,790 
4,640 
2^6*® 
60 
F (Atireoiiytla irs, iaa-attr#»y«ia| * 5*27 
f |¥®eks| . • 274.63 
f {Weeks x ls%i©iig|' •, 6»10 
F (Weeks x . , , .s, 4»75 
*p - .05 
**P S .01 
statiatical aaalftis £,», orier to sisiplify ealeulatioiis 
iii¥®lfe4, Blum w.<^m mlm mlm® Im^mch af iromps 1 
ami II' «4 mlj :$4glit i» '©aeb @f' iroap'# III «<4 If# 
til® tlffe'reatts la weiglit §hmgeB q£ the mlfm by 
w@9k9 mm sigaifieaiit at: tli® #01 prttesbilits' l®y«i« fhe ia* 
tti»pr@tatl©B 'ai^t as. ean toe iiot#i also fey stttlying. wiglit 
increases hf weeks for iiMtlfiiU'Sl. tal?#S'| that %h% ealTug 
gaiiisi St farjiag rate# darlsg iiff#r'eat w««ks. 
•30*' 
©f wmks hf ratiaas &lm- was statl«fcl» 
eally'iifaifitant m% freliabiMty Xe-r®!* 'fills r«* 
t» %M aiimi irm tlit faf%. tMat %h« diff®r«e# ia gain 
in faiwr #f ialfe# fed murmmy^^ hmmm^ grmtm m tM 
imiiMg p«ri#4 pmm0BS0€m ^ 
Si# immmtim #f toy g»apit ais© atatiati^ally 
•ifiiifttaat %% *Ql pmhAMMtf my int#rpre%«i' 
ts aa Ijiiieatida 'fcteaH' ti® g»^i3p8 ®f .gal.ir#s' varSed in %h» 
»ag!ilttt4« @f tlitir ®f fsia ij ©alvte w©r® 
fr@»psi aeeefiias t© ¥.«•€ ami »t* wifeh four brttds mpm*^ 
#siit#4# |li«r«if»rti tfatst %m' iMmms &lm wsmM iaflmtae# 
%&# rat# .gain ly i*#®k8 «®g gr©mp»« . 
. ^  
^bXi 4# toalysi® ©f fariaat® ©f f®tal l»i,glit • -iaiii iata 
"BoursBsF* SE'lquii^ 
#r0ttp« 
tatidat 
Aureomycin rs* 
Noii*@iir®amy@in 
Ihol® fflilk ys* 
Skiiamiik (M) 
Interaction A x 
ExiJerimental error 
totaX 
«Al 
4 
3 
II 
If 
X 
X 
X2,297 
6,652 
4,96X 
mk 
B07 
k,790 
2||f3f 
l;m 
4,961»» 
85 
m 
f {AvtrmmyeiM m» s X2.43 
f CWi©X« aiXk vs. Skiwilkl S 2.22 
0 »0X 
, »3i-. 
B'inm the, gmup-B mltm wtrt mt balaoetd 
wi^li rispeet t& au, aaalfsi® ©# variant® *&§• asi# msiag 
felie tofeal wtigbt gains of ouli' tli# firs^ fi'r#' mitm &i 
m'&h dietary, {•similar ,|jreed ap<i am. 4i&fcribG.t.i0ii-ia 
gwmpi fable, k* ttiis enalysl© mmalM a statistically 
ei^ifitaat afc tli® *Q1 -pretiabllity l@vel ta the 
t®tal hodf gains i» t&mr the smppltmentdid aaluials*. 
fhiS' gfea^istloal testj applieil te tlie iata to 4©at>l«i cMek 
•fch© 4iii%mmm»^ii asff |jetwe« tfe® i^®l© an# tb© Ekiwtlk 
i grotipsi tmiiiested »© sigaifieaat in weight gains' 
iat't© tfp# of atik# 
b» ^rflcleiaey of feed Mtillgationi tlie ratio eal-
ml&tmi total TDH -i^nswiJ^ioa |4fl t© body welglit ga4a (fable 
fit «?e.als %k% €al¥#s igr^mpg II md If) 
0oiisim«4 mm f««4' end • iitlllsti i% .mm ©ffieientlf %hm #i 
the •eoatrol aiiiaals igrmpB t and I.II|.* ffa® •aiir®9ayci»*f»4 
eal¥©S' averag# ©f 2.05 pouMs ®f ealewlat#d 1331 
p#r |Joiiii<i •sf bo4y weigJat, g&tii m m &vem.g0 of 
' '3*30 pounds for ii©3a-»suppi«®emij#d eslfes, a 14 ptr emt 
.greater 0£fieim-^f for the foiwwr* 
fal»l« $ mvmls %Mt .m%ibiQM^»Bnpplememmd mlma 
cammmBd- sigaif leantl i '  mm mlmlBted WM thm tb# eoatrolSf 
S4at# tii-t di®t-arf groups' &i mlms w#r« m&% &mnlf balmced • 
wl%ii rt»p«et %Q sm$ mly-tim aataals Cesaparatel# breed aaii 
~ gex iistrlfeuttoal imm #&eli grwp were mmi la the stati8ti'*» 
ftiW® 9f Attr««y«in mi fyf# ©f lllk -m tfii Qm&m^tim 
(ealeal&tti) »4 oa Satio &t fPi Isg#«t#4 to Boiy Weight 
OhifcBgss «f lairy Q«.lv«« 
IM.»%ary Cftlf Ir.. S-»* laiti&l fCI^ "»• fUl/lb# 
Qrm^ f0» • , «•' ilIF~SSacr™fe~"f3Sr min g»ia. 
^ CKsiJ"" "' 
3449 J 1 60 7t • 174 41 •»ST im 1,9 
3470 # f m m ,15S 28 114 2.0-
S480 S f m m lU m til ©« ®.® 
I 8S28 M * m 100 169 m l.®2 UM 
im%mU S554 I F ts 100 ase m m 178 Ma 
•mtl3e) SS21 A F Si 81 149 m 296 ISf £•1 
S669 I M iia ,• 116 262 m 510 17S Z;$ 
S604 r 17 61 115 41 217 m S*4 
S54S Q « n 74 ICT m ZBt im Sri 
Aiwmg© ' : f 5 ^ . il 474 $% sie im £.»3 
ssos •J X •64 •it 168 n 208 161 1:S® 
II • M68 .. F • 60 fi 183 29 zm 1S7 g.s 
seso t ? TO •' 88 19S 51 f£@ 148 s.z 
•wllJc 'I5SS 1 1 ts lot 180 106 #89 mi 2*0 
fl«S 5S60 I P SI ts 283 9# 4tS Ml 2.2 
3520 A f 64 81 198 il ifis 17S 2.1 
af©la®} 3S70 I *. 84 fg 246 li€ 47S • m 
un f 41 $7 156 ' 41 t-ss im •t»0^' 
3505 S 1 m n too 6S .s®i 172 2%0 
, TO 81 IS7 m m l®7 g..l 
alfalfa h&y M libitim md a @oa.®«atriit@ alst-
ti!»r« CJfeiiAt«4 to 4 lh»» p»r omlf~lally}'''''et3>k®ietlag of 4© fer seat 
g,r®«ad ©urnn SO p«r.»®Bt oati, 88 f»r o®Et soyfegiftB. oil 
•mmi, 1 f®r 0«at asd 1 par mnt st®m.e4. bon® a®®,,!# 
^fSl Wklnm u»#d i» e«l©uliit.t03a» w#r®t lli©l© ailk» 16 p©r e<mt j 
dry tkiisBill:,. 84 f#r ©«a%|. 7? f®r otat'i hmy, 
50 par otat# 
®iO a^t ©rjitftllie® marwosf eia Iiy4r©«fcl@ride 4aily la th@ milk' 
•rift ^fpl« fail» 
fftlil# 5* (geallaittti) 
Dietary Calf' . Br« Sm Iaitii.1 fPI^ staa^tlw fBl/lb*. (Jroup®' Ho» W%» f©Sll' S»iii Saia. 
^ —— 
S611 * Si ?1 100 IS zm Si 8a 
3542 F gs iSf n 107 m. $m S , f m Sf «t m IfS it za 
III mu 1 ' M m if 16S S8 lit lit s.»l 
msf I F m if Ifl n Sit ii§ t*s 
fiii A 1 St 84. 206 Si iff MT za 
SSS4 I f M OT • 169 if 144 t»§ $9m 3 1 ss ft lia 4S g4i 144 
'lmrmg9 n 79 Mi 7«) tS6 180 z*s 
S486 J » 06 m l@l « 280 1?8 1.6 
If 3499 .J f •sg n lis SI 281 140 
S52S 0 F ?i m iss ff S44' IS® 
allk« S5S7 I * . SI 06 14S 9» M.S Its 1»8 
plus 3552 I f S0 m las 12© ms 164 tt4 
aurao« Site A * ss m Iff S$ m& MU 1«? 
myein®) 8566 I " f 92 im m 118 m. 18^ t.S ' S49S J » n ss. im SS Z21 164 m. 
AwrAg® • 00 1«S S4 mz ITS t*0 
®All «lt»« r#@«iv®i (i.lf&lfa hay ®d lllbit« an4 a ©o»e#iitrat# aix* 
tw«t© 4 lbs. p«r oalf^ally)'"ooftsistiag of 4© f®r ©eat 
growad W- f®r aTOb orttf&sd mte^ 2® ftr •©«% s-eylssaa oil 
1 f#i* ««at imlt 1 f#r tent st#a««4 torn# »®*i# 
wia@s at-@i iB-QAleulatisat.^wr®! lliol# 10 per o<w.%i 
i . ff  i^aadlk,, S-l f«r eiati mummMmkm, ff f#r ©@atf ted buy, 
S® f#r ««t* 
•®S§ 3®g# ©fyit&Ula# •ar©«f©ta liyfir»«hl,®rld« f»4 iAily ia tk« milk 
iri» nippl# fSfcil# 
fafcl® 1 for «oi^ ©»i%ioB. la©h e&lf r®o»lv®i .fwcpplamantary 
irl%j»ia# A mi t fcriag th« flrt% 4 ®f tlw t-riftl# 
60 tealysis of fariaac© for .ealciilated 
fDi ,60osa«i>fe|oft Bata ' 
Sottree ©f B#gre® &i Sm» of Mian 
fariation Sauar## Sausrt® 
@r©mp 4 576?3 1441i 
latisn 3 l i3Z€ 6079 
Afflrtoayeiii m* 
1 m.m^mvmmfei3  ^ |A.| 14525 14525* 
Ihole -ailic wbb ' 
Skiiaailk CM| 1 36li 
I»t#ra®tio» k X m 1 93 93^' 
Sx-ptriwatal Srror 12 25677 2140 
total 19 1015'B6 
F (4ttr#0aycia m* loa-aureomyeia I s *79 
•*P « *01 
eal analysis# 
•fti© ailk fmeMmg was limittid %•& a definite iaily am&tmt 
hmei upon indifi^yial b,o4y-weights of th® aal^ts, and. also., 
th© quantity ©f milk fed 4ailjr was reis€©4 wkm signs @f 
diarrhea mmm ooted#' Ta'bl® 7 »how@ %k&% tlie whele »ilk-f®d 
mlm& eoasiasd aa aftrage ©f 505 pomnds per .ealf# The. mrm» 
,^«'-ia»sttppl®»®fit®d, *I»1« ailk«f#d mlm® gr®w mm rapidly 
thaia their esatral®, fotit tli®y had a mm iaitial wei^t of 5 
p©'Miids 1#S8 tiian tii# eoatrels wlaio.ii ©plains the siailar ailk 
.e@iiStiaption,# i©ir«f9rt the «fciBfflill£»fed|, aBreomycia-'Sttfpl©-
»®wtt#d «;al"r#« dm® t@ a sligbtly greater ®eaa initial weight, 
•35--
fable Effect of ImreQayctB aid Type dT^-Mlk m 
tbe mm Qwsatities of feei Qmnvm&d fey 
fomg tairy Calfts 
feed 'C'yoiip'''at#''per 
Bietary 'i## 
Groups Calfes 
wiwwauiiititmin* Sle 
Ik 
Iwelil (lbs,} lilk gQlids^ ^Qraia __May TSsTi life..) 
I 
CWtel® 
iiilltj 
II (lliol© 9 
lallk plus 
aureo-> 
myeto®} 
III (Skia* 
ailk<^} 
If 
' plus i 
a«r®#ffly§4n®} 
1» 4 
5- # 
9*12 
13-*16 
taul# If 
m 
2ia 
164 
73 
...56. .. 
15 
4| 
93 •.-••• 
% 
17 
39 
•- 6a 
f©tal m .225 123 
•
 
1 
1 
t lael« 
«. 
» 
8 
203 
169 
7& 
56 
id 
50 
is 
103 
A 
?#tal 505 • 2..56. 152 
5- g 
9*12 
13«-M 
i»cl* 
» 
n 
m 
33 
a 
11 
11 
36 
63 
is 
4 
17 
43 
7? 
fotal f4 •If 2. 139 
!• 4 
§•» $ 
9»12 
1I-.16 
iaclt B 
If ' 
M 
.36 
40 
16 
12 
g 
34 
n 
105 
6 
,20 
4 a 
92 
fdtal 104 mz • 166 
®A11 <sal^®s re0ei¥®«i alfalfa iiay ad libitiaa and a ©omcea-
trate mixtmrm {liiaited. to 4 1^@# per «alf daily) sEoa-
sistiag of 40 per cent groarnd mm, 30 |>«r • upttshed 
sat®., Zi per cent soybtw ®il mmlf. 1 per ©®at salt 
sad 1 ptr.eent steamed fedat.a®®!* 
^Dritd pmdmt prior to recQiistitatioa#. 
®iO mg, arystalline mrmmjein hydrochlorld® fed .daily, 
in the ailk tria aippl© pail# 
%®e fatjl® 1 f©r eempositioa.* Sacli calf r^ceiwd sup-
i^le»®Btary vitamins .A aad B during tiit first 4 vmkB 
of the tri#l.# 
•"*36** 
greater gro-vtfa and lower tmcMeae^ of diarrhea |fabXe 7}» 
icios«it4 IQf.^ |i«r e«a% mre milM thm eoatrolst 
tM aixtwe was fed trm elioic® mp a 
mmlmm q£ k pewads 4milf pBf calf# Sae a'iit.ibi©tie»®upp2.®-
»eal&#<i mltm esdaibtted bett#r app«-tit®Sj ttes eonsuaing their 
a«4ffiiia. daily -at m earlier age tfeaa the cotttrol 
«taals.# fii@r«f#r®#. tbtj c©ii®ia»®d li per cent more ©f tli® 
cssteaferat# sixture tlias did %he mutml mlms (fabX« 
fuitiiera@.»» the sttpf>l«aeiite©4 asiaals •mm'mei. 21 per nm% 
m&m h&f Ifei a§ lifeltMal tkm iii liii« a©8*»mpp,lea®attd 
e a l v e t  f f a W e  f j »  
«• t tlie mXwm w^m Qhmrw^d. for Tariotis " 
••' aoriialiti«#| partiemiarly diarrkea, a.t. «aeii tmdlmg or a 
©f 224. tiaat f©r eacJa ealf ^mriag tlit ©xp®ri»«sta3l 
6dii$ii©riiatg t^tal naafe.#r'Qf times ©bs^rvatloa® 
wer# »ad«i th« frtqwati- «eoijriag aaiong the txperisental 
ealire.s wai l^Wt fafel© iO iadicat©® a grtater iB«ld©a<s® sf 
• iiarriiea iwiag %h% first 4 *®etes $>i ttoi# triai f®r the ealt«# 
• fed. dklmilM I groups II and If) thaa fer those reeaiviag-
wfaoi# aiik•••f.gr^ttps 1 aa^ 111), MmmjQiM giipplesentatioa 
appartotif '41i ost rcittee tli« iasidtae© ©f iiarrb@& 4Mri«f 
tkis initial pmri&d bat faring tli# latter stagss^ of th® trial, 
im& ^ t© 16 wmkst> a sliglit r«dtt,etioa was QMmrMt. Tht 
ia.ffers»e« was sot statiitieallf sigaifl«a»t» liow#ver, tii« 
grottjj mmn mm»hew oi times €Mrrhm&. was ©bserve-d throughout 
fabl,® i# Effect of Aayeoisycin aad typt. of Mlk on 
Coaeentrate Goasuiiptioa 
Period# wmm 
SroMP® 
ealf "Pit"" 
i©» l-r# iiic3 .# iiicl# is©!# iael# 'Totalf 
. 
tlfes 71—~ 
3449 iJ * 10 34 96 226 
3470 J f 12 31 70 94 206 
34^0 § w 20 36 62 66 106 
I 352a 1 ' M 6 27 #6 I'OO 219 
i iliole 3554 « f 14 92 ' 112 306 
milk) 3521 A - F IB 34 50 92 194 
3569 i M 3^ 82 108 112 340 
3504 J f 12 32 50 55' 149 
3543 S ' m i 14 72 110 204, 
Avsrag# 15 4a ' 75' 93 225 
3503 J m m 32 70 106 218 
II 3463 J f 46 #4 102 250 {Mhol© 3530 S ? m 4a 76 100 251 
milk 3539 1 « 4 36 93 114 247 
plus 3550 « f 22 6a 100 •112 302 
aureo* 3520 1 F IS 49 ia 102 .251 isycin®) 3570 1 M 2B 66 112 112 3ia 
3472 4' F .. 6 3B •66 92 
m 
20a , 
3505 G. M 26 §4 14 260, 
Iv#r«ge li 5© #5 103 256 
calves received alfalfa h&f M a»«l a com-
eeatrate raixture {linited t@ 4 ,p@JP calf dailvl 
eeasistlng of 40 per cent ground 3CJ per cwl 
c«8ked oats, 2^ per cent soybean oil aeal, 3, p#r etitU 
®al% emd 1 per #teaa®'d fees® m#s1« 
iig« mrmmf^lm hydroebloTide. f$d dailj 
in t'3» ailk yta aippli pail# 
fable iC0stiatt@4) 
ftriodi • w«efe® 
'13:31' ealf 1*»4 n,. ""WS 
tomi®,,,. l0* #r. iacli 1. ijaci# incl# iael*- Total (lbs* ) 
3511 m 4 24 62 130 
3542 *1 f 10 4S m 94 220 
3532 a f 10 IB 24 36 &i 
III 3531 i « 12 56 fQ. n 216 
1 Slcia» 3557 i f 6 32 ?a 106 222 
railkC) 3522 A 1 20 42 96 110 m 
3564 H f 12 34 74 100 220 
3534 J * 12 34 55 70 171 
Avtrag# 11 36 63 i2 ifa 
34^9 J M 4 20 66 106 196 
If 3499 f f 42 62 94 207 {Skia- 3525 f 6 34 B6 114 240 
milk® 3537 i m 10 la 62 102 192 
plus 3552 ! •  f i 3S 68 106 ais 
aureo* 3495 A M 10' 36 90 110 246 
aycin®) 3565 I f i 46 94 112 260 
349^ M U 36 72 92 213 
g 34 75 105 222 
%11 mlfm r©6ei¥ed alfalfa hay M liteitits aa<l a eoa* 
centrate mixture (liiaited to k Ite. ptr -ealf daily) 
Cionsisting of 40 per cent ground com, 30 p®r e«ii'fe 
crushed oat®, per cent soybean oil m%&l$ I ptr e#ijt 
salt and 1 per cent steamed bone meal# 
«g* crystallia© aureomycin liy4r#clilorid« fdd daily 
to til® milk vis aipple pail# 
^Bm fabla 1 for coiopositloa. Bacli c«lf r««#it#4 sup* 
plwTOtary vitamins A and B during th# jfirst 4 weeke 
of %fm trial* 
-39* 
fafei® 9* Ifftefc ef A«r®0afeiii md ffp& of Milk m 
lay esBsmp-fclsa 
Calf 
Io« »r« .Se;E 
Fiilol 
"""•(ll?s,» f " ' fetal 
3449 J 5.7 12,6 24#0 iia 
3470 f . 2#$ 10,8 16*.2 25.2 55.0 
34^0 © F 8.7 ia,4 2a.a 31.6 ao.a 
I 352a i M 7.6 26,0 53.4 go,i 167.1 
3554 I F 3.0 12,4 37.1 86, Q 13s ,5 
.ailkl 3521 I f 6,2 li^ .6 4^ .0 59*7 i3a,5 
3569 i 1 6.0 2a.7 97.1 134.2 266.0 
3504 f 3.3 9*3 23.2 46.5 i2..3 
3543 i , M IS.2 53.6 101#2„ 
5*1 i7»2 3«»5 61.7 122#r 
3503 # « 4.5 21.3 41.9 7S.5 146,a 
XI 3463 f 7.6 20,0 23.6 57#0' 
1Whole 3530 8 F loa 11.a 35..2 45.0 102,1 
milk 3539 i « 4.4 36,6 49.3 120,6 210,9 
plus 3550 i f n»2 13.6 124*0 1^7.4 
3520 A f 11,5 26.4 51*1 92.0 lai.o 
aytls^ l 3570 i « 6,2 29.1 7a:.o 157.9 271.:2 
3472 •S f 3.2 20.3 26.2 31 • 9 
73.3 
ai.6 
3505 § M 4.5 16,2 ,35.0 129..0 
Averag# 20*3 41.7 i3#o i5i.a 
®A11 calves r#«eifed. alfalfa hay ad libitum and a ©oa* 
mntrnte {limited to 4 1^* per ealf daily) 
consisting of 40 per cent ground corn, 30 ptr #«iit 
crushed oats, ^ per cent soybean oil *sl,| % 
emt .»alt a»4 1 per mnt atrnmed boa# M©al» 
^SO lag# cryatmlllae mmmmj&lm .tiydroehlorld# f#d dally 
, to the milk via aipflt pall# 
fabl® f# ifentiiittt'ti) 
CBU 
' f ire#ka §m 
Grou»^' . io« Sd:^ incl# inol* tncl*. iael. T#t9l |&s» )' ' 
1511 J M 2»0 3.6 19. a 45.6 71.0' 
3542^ •1 f 5*5 25.^ 42 139,9 
3532 a f 2,S 14.9 26.0 56.1 99#i 
m 3531 i * 6.0 14.6 63.3 114.4 193.3 
iSkia* 3557 I F 1*4 •23.5 42.7 88.6 156..2 
'aiilkei 3522 k M 5*7 16.8 50.5 97.5 170.5 
3564 I f #.»2 17.9 65.9 96.5 li6*5 
3534 M 17.0 31.9 37,«9,. fO.l 
Avtrag# 4.1 16 »i 42.9 75.3 139*1 
34^9 K a^3 11.6 21.0 49.4 04.3 
If 3499 F 6»0 12.4 39.9 44.4 102.7 
iiJciii- 3525 t f U»6 ia.5 52.6 71.1 153#i 
silk®. 3537 i • M 5.0 3i#6 63*2 90..4 197.2. 
plui 3552 i f 4*0 24.4 70.5 141.4 240*0 
aur©#* 3495 A U 4tO 13*4 35a 119.9 172.4 
ay«in»} 3565 I W 10.6 24. 70,2 129.3 234.9 
349^ J M 2.0 14.9 }h7 .. , 13i»4 
Ammg9 5*7 if*a 4g«3 • 91.7 165.5 
mlvm remimd alfalfa lity ^ liMtm aM a eem-
•©©.ntrate mixtw® (limited t© 4 ibs* 'per ealf daily) 
consisting of 40 per cent ground com, 30 pgr cent 
crusheci oats, 28 per cent soybean oil meal, 1 p®r 
cent salt aii4 1 per cent atmmed ®®al. 
«gt. crystallia® aur@©®ytlii lij«lroelil©rid# fed ially 
4a til# Mlk Tia aipple fsil« 
®S@« Tabl© 1 for Coaiposition# Each calf recdived sup-
pt%mnt,BTj fitaains k and D during the first 4 wek® 
@f the trial* 
10» Efftct- sf Aurtomycia m Ineidmmm Qf 
Diarrht® of Calves in fari#tt» 
Dietary Sr0ttp» 
Perfoole {wki.J incidenee of aii arrhesO 
Dietary ealf 5"*S 9-12" 13-16 1§-»W®©1 
Group® Mot 
. 
iacX» incl. iseii ^•p®,ri0«i 
3449 i • 
e 
16 0 Q ^4 
3470 0 0 0 i 
X 34^0 i •0 0 0 0 
imou 3$2a 0 3 0 0 3 
milicl 35^4 0 § 0' 0 0 
3521 0 0 0 0 0 
3569 0 0 0 0 0 
3504 0 0 0 0 0 
3543 7 0 • 0 4 n 
i?e.rag® 2 #6" 2.1 ^ 0 0*4 5.1 
3503 • • a 4 0 0 6 
3463 0 0 0 a 0 
IX 3530 0 0' 0 0 •0 
C*tol« 3539 0 0 0 0 0 
milk 3550 Q 0 0 0 0 
plus 3520 0 • 0- 3 • 0 3 
aureo- 3570 0 0 0 0 0 
mycia®} 3472 1- c 0 -0 7 35Q5 i. 0 0' 0 6 
kmmgm 1*7 0,4 0,3 0 2.4 
®A11 calires recelTed alfalfa hay ad llbitua. and a eos-
centrat© mixture (limited to 4 ll>s» pev mli daily) 
consisting of 40 per cent ground corn, 30 per mmt 
eruehed oats, 26 per cent soybean oil mealf 1 p®r ^ent 
salt and 1 per cent steaaed. bone meal# 
^Ofestwations itai# twite dally |a tttal of 224)#' 
®iO ag. irystailine aurtomycin hydrocklorid® fed daily 
im th« milk via aippl® pail# 
fable W* (Contiatt®4) 
Periodic Cwks*! iacideiie® ! of diarrhea® 
Dietary calf 5-g q;.T2 Ib-wtelc 
arottp® lo# i^-^l #' iOGl# in el#' isel* • p«rlo<i 
3511 15 11 0 0 26 
3542 6 0 • • 0 0 6 in 3532 22 M Q 0 23 
iSkia* • 3531 15 •0 0 0 15 
fflilk^l 3557 2 © 3 0 5 
3522 33 • 7 Q 0 40 
3564 , 0 0 0 0 3534 2 ,0 20^  . 0 22 
Av®rag« 11.9 2*4 2i9 0 17* 1 
34^ 9 21 0 0 0 21 
If 3499 34 0 0 0 34 (SkimJ 3525 12 0 0 0 12 
silk® 3337 1 0 § 0 1 
• pirns 3552 12 d 0 0 12 
3495 16 4 0 0 20 
my&iBt} 3565 0 0 0 0 0 
349a „J , 0, 0 0 •3, 
Average 12.4 0,5 0 0 12.9 
^All calves .mmlmd alfalfa hay ^ libitum md a eon* 
centrate (llaited to 4 lBs» p®r calf daily) 
coiiaisting ©f 40 per cent ground corn, 30 pm eeilt 
crushed oatsI M per cent soybean oil mtalf 1 pmw «®nt 
lalfe aad 1 pmr mmX, steaaei bone a®al» 
%fe8trfatio»# made %m%m iaily Ca total of 2241» 
• erjfttallio.© aiirtoayeia hydrotlilorid# f«4 4ally 
ia fell# milk fia .aipple pall* 
'^3m fafel« 1 f©r Eacli ealf r%mimA »mp» 
ptemeut^rf fitmias A asi i'dyring th® first 4 wnek© 
of tilt trial* 
til® trial was sligktly lower for the aMrtomyein-smppleaeatei 
©alvei, SfomFS II md If 12,^ ani 12.9# r#speetiv#ly) t,km 
for til# e«t»l miaals, §mmp&- I m4. Ill {$,1^ l?»l, 
.r««fectiwi|r)# 
fii® iiiimwmms ia. tk® dietary effects of tM mmrm^ 
mfsin smppleaaatatloa w^m not ©oly ia teo% wilglit 
changes I ia utilisatioii ani,. t© a sli^t 
4#gs^«, ia ti» toeiiea-t® ©f diarrliea> but also in the general' 
apptaiance tali^tt* fh&m .r®#©lf'liis aureoayeis m-' 
h41»tt«ci. a iBa©©th®r kairtsat m4. % fettt@r eoaiitloo ffl®«hijag|, 
aoted pmrti.mlmlf after ateetit tii« tlilrd, &r fomrtfe weesk of 
til© trial# the itfferenees hmmrn tto« mppleatnfeei. «iii aoa* 
siipi>l«a®at®i falirts wtr® g».at®r f©r %h® kfrnhlmSf Qaeimaefs 
mi tbaa f#!* %hM Hols^#|ms« 
B. «al II 
1» Proced^g® 
a# Dietary gg^masi M the mm&4, pMm of' th© infetti-
gational mrk tm Mle ealvt® wer® .assiga^t rm4mlf 
to tw© gr©wps of, flv# mlms ^mh* th® period imm 4 
to 60'.-ia.yi #f «g®|,tb« ealves w©r« r#str4«ted to a di«t @f 
ftkiaailk, r««0a»titat#4 in th# sam® ratiO'S as in trial I 
C fable •1), plas sttppltasatal ritmiuB A md B*' Hie Kilk^ re* 
e&astitatti isawiiateli' prior to ta^eli of tw© daily f#©dittgs* 
wm f«i at a iaily rate of 1 pemad pm 10 ^ouais of b©4y 
mp 'fco a mmimm of 12 pouais p#r iay» 
Begiaiiittg at iO an4 mutiMui&g tQ 116 4ay0 of a,gs the 
falv#® ir#» f«i k&f ^ libi'btttt.i. aa4 a, f^ateafcrat.# mixttir# 
I fable 2,) fret mp ft© a aaiiiana k 4ailf p#r 
mMt %n aciditii©'a to a liaised o£ reeosititintM 
efeifflttilfe* &e rat# &i @icii»llis f«u4iiig' was® .reiueed^ froa tfa.« 
original iailf sllowan©#' of oa@ powad p®r tem pstiads of 'io-ii-
{®ax|ii«® »f'12 iailflp hj %m .powais ©ach'Wtek 
^%il it^ r®aefeed «»»® p#uiii fer fttiiag# a rat,© «iiieli was 
fflaia,t»aiaei $© %M eii4 #f th® trial* 
fSi# %w& iitts iifftr#4, mtj ia tiist SO^mg# daily of 
trfstsllim® ©aresityelii by^roelaMride wem fed in • tli® »ilk via 
aipple pail %& «aeb e^lf la &mp^ fit wtoile Group ? mmti» 
•fcmtti %lm «om$r#l aat®iil@« 
h$ of %k& mlmB i fh® talv©'® wej» ®ao.ag«i, 
,li#mB®<l| f«4 aai tJrtatti witfe rsesftet fe# 4ig«s.tit® <iii%iirbw 
ikaets ia a aaaaer sisilar t# those aalaals in frial-1| »xaept 
that fitaaias 4 aia.ci 5 sttppltaeatiti't© abomt' IQ w®«ki of 
a,.g©» 'Alw-t tli® calves were Mtssled ^iiriag tfet first $mMmk 
f#ed^iiig' piridd fe@ prmm% tteir mmwrntng f##^ #tk®r than feli« 
«ad vitasias# 
'Q* t«e6ris aad ta.eliiiiQas'a 8 fii«'ealvss wert wtiili#4 
witfelyi' observations of digestive distttrbaaces were aaii® 
tiwie®. daily K and tht amowts of aiilfe,| faay aad mamiatrttt 
aixtiari e©asii»i w@m r®©©rd#d daily# M 16-It| ami 
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fmneh aai assseiates fjl). •Orlasry 3attr€»'gem was 4st«raiiiei 
hf tlie a#ttei (351 mimg eop^er «el»it© m tM 
gatalyit* 
ftge# wer® mtiyis-ti f#r rtittelag siigsr#, total uitrngm^ 
clrj m%tm$ «tfe«r extract mA mh» ftiat fsrtioa netd im 
smgar aaalrats was $@lle«ted tMr«t ti*s dailf and prttertti 
Hy freezing iM#iiat©l|r m£tm ®aeM rnllmtlm* fli® tfert© 
Aailj f@li®0ti0ii8 mm tfeaw«4, tli,©rtm#ily .«l»i aai a- 5 gM# 
saaplf wag w®4giitd «d »4»4 al«, 4isfc.ill#d watei? 
pri^r to tto« a,«lSiti©a W al» o# | i bariiw UfdmxM^t 
Mt®r t^® aixtwi wtft t© stand ab@mt 5 aiautftffl.t 10 
ml* f per .eeat' srinc sulfat® was aiiti md tis® mtir© eon-
ttmts w«r@ tfe@r©mgliiy ai»<i ta a Wiriag blenasr for 1 aiBate,* 
Mt«r filtering tbrosgh a i©# 40 Hiatsaa ftlttr paper «li-
qmets tii# ©l@ar filtrate aaitiyi««i far redueing a-ugars 
asiag til©' eeteriaetrii astlioi .a® 4«g#ribei ky i©»gyi C'62).» 
fii© to 4 g«»« of ©seii '•2k'*h.&m saapl# @f f«e#s w@r« wtl.gfa®4 
ijitcj I «!• PyrtiE. fetmkirs w®r« tfats pla<j#d-ia regiilar 
SJfMalil finsks aa4 th# aitrogen <iet«r»in«ji by tk# aetkoi 
m&tlQmi. &hom* iry matter- was tstiwttd by iryiag 
saaples t# a «®a»ta»t ia lys q?®b laalataiaei at 
lOf® §« itter, extract aad m&h m&lfmmB of th© saoplts mwrn 
»ad« toy m%h.Q^» t«6trib«<i hf tlit Asaoeiatloa of Official Agri^ 
fwltiaral Chemist® |2)* 
Que iay during #atfe telitetioa f@ri#4 md agals at aljotit 
•4?-
iU of age I wmmS' bleM stmples wert takes irm Bmh 
mlt at fe#iliig aii,4 at tw©, f&ari sIe, tigliii aai 
postpratiilsliy* f&tmM&lvm oxalate > with sodium flworld# 
mMe€ to inhibit glfmlfBlB {#31,was mtti 'as tii« laitiSQagu* 
lm%» BldO'd sttgar wm tfetse, saaplts, msiag the 
mlmimtrl^ aettei ^m&rlhmA fey Bwgfl {62}^ 
a# Qygytli aa4 imA. effieSeneyi aeaa weight gains 
m& febe ratjiss ©f' falemlateci fBi mmBwsptlQ-n to fe#df weight 
.gain CWlt 11), ref@al 4tff«reate th® swppleffl#at'e4 
aB4 iic»a*®mppi®a®at#i saiieals iwirisg tlie iai^ial S wrnks.* •'&9 
initial mm w#lglit was ©iglili less fer tte ®up» 
pl®a«t'®4 hmmm* 
'MrlMg %M perioi, after toj m€ cam* 
mmtmtm' feeding 'iiai -btgiifi-t tfe® m»mg« dBllf gain- (fafeles 
11 aiii 12) md %k% ®ffiei©»ej o# fe«4 utiligatioa CTals»l« 11) 
^w«r# greater tfat antibiotic-siippliEaeafcti' aaiaals fcliaa for 
tilt ^©iitr©! mlwm* fht mmum dailf gaiu dmriag tlie 
$»wmk perioi was p^aada im tfe® »iippl®»iited mlrm ami 
l.*4 im a^ii^suppltiaeiit-ti, aaimals, @r 21 per 
g^m%ew im til® f93fffl®r» fbit iifferense was large,lj^t0 
t-be mm , rapii gro-ifth. fey th« sttppl«meat«i §alv«s during' tb® 
frtpalaal 2 wt«ks q£ tli® rlmeat.,# SlQasi«l@rat>l«- variation 
is grewtfe rate -wa# 0fea@rv©<i mong iaiiflimals within ®ft>iap0» 
Althdttgfe til® teatr©! aaiiidl® e®iisM«i »©» mmmmtr&tm and 
"•Jfs''* 
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.^A» s» Shih la 
ss-
h%f {t&hH thm tlie awppltiieBtad ©alfes, tht tffieltney 
tf mtiliiatiOB |fBi per piw4 ©f ,gaA»| was 25 p«r mmt 
greater f©r the latter ©f ea-lfts* 
fabl# i4 l»4i<iates ^li@ ©f 6ure©ayel» ©a tbt 
©t 4isrrlie.a &t tbe talves, Tlie antibiotlt 'iid wt pre* 
»mmingf tk® iaclieae# mm sliglitly Itwer to the 
®mppl®«®att4 talTts# E»ipt- for 'ealf'.umiier 35^3# tiisr# was 
a treui ^@war4 l«®s mmrin$ m ttot, trial pmgresm^i partic-
mlarly itiirtag t,li« first i^mmk period during whicli tbe ©alves 
wtr# .«s»trl..#te4 m m ikiiMills; ratloa# 
ifelllgatloR o£ m%rl%m%8:i faW® 15 pretemts tb# 
p%rmm%ag% mtiiisation of tarloiis ii«tri«atts fey aatitoiotle-
mai. tairf ealves'dmriag tli© 
perisi imm k %& #0 Aays of age# fh® of mrbohf^ 
•siratee aai ui%mg%m hy tiie talves a® <l«tei^in®d hf iatak# irs« 
•ixerefeioa m§ siailar f©r ^fcli groups ©f ealf#a-» Tb© mmi» 
fitleat of for' trr aattj^r was als© similar for 
W%h grtttpi of tsltesi 'Ommm febe ©f digesti.liil-
i%f f®r til© ash apptar^i fee .be gr#ats>#r' for th® Sttppleiaiatti 
taiaals thm for tfee '©ontrpl •eal-re®® and 52,9 p#r etat, 
r#«pects.relf|. aXtliQiigh tb« ii£f@r®aee was mt fta^igti'sally 
stgnifiefiiit (table 16)• ippareatlf,. th® mlmB in feotli 
tietary groiipi aai® K»r# tf£lei#at me ©f th® uitmgm m4> 
mh feJa,e mwlf &gm {16-18 iaj#) thaa • iarisg tlie latter 
p©ri04S' ||6«3d amd ,5i*60 dafs of age.)# Oter fO'ptr ctat'Of 
faWift-IS. - Mi0c% :ef Awecftyeis t3iimg#8 ia Isiy Weight af Calw« » ass%ri«t»t M#%-« 
Pietary ma£ ,4g#-, ia.y» ' -
Crroup  ^ 4 U iS H ' m m : m t4 81 m io4' lOff 11  ^ .Sfmia 
iS4« lit 110 123 1S4 ISO Mi ISO ?.S9 166 iss ISS 21S 223 2SS 236 t«4- 241 12:f 
f Sf4i 7C SI B7 rs 201 110 lie .129 126 141 151 166 162 169 17a 180 Its H© 
CsktB- msi 106 IGS 121 127 135 MS i - r  169 173 182 193 203 213 222 251 244 t-6i Mf 
«il^ ) m$$ 9S 95 102 110 117 124 i-.i ISe 147 ISO 168 17S 186 196 212 226 222 Itfi 
. SStf 62 88 tS S8 108 110 12S 135 142 159 167 17§ 202 216 230 252 240 MS 
Arorage M 9f xm lis US Its im MS lil MS 174 m$ Iff 207 217 225 231 im 
fl S84-? tm 108 us 15S 155 140 ISO 1S5 161 172 185 193 212 224 226 242 263 %$B (Skim- ISiS m. 87 93 100 115 125 1S7 1S6 U$ ISS 166 178 1S4 205 21;; 232 24® 1$S 
silkc $sm ft 69 75 83 S2 99 lOT 117 124 im 155 171 188 196 211 224 240 IfS 
flw» s§is- SI ff §1 103 107 106 116 UQ 130 135 139 149 187 171 184 1S5 iu 
ttirieo- S§iS lot 114 125 13S 141 156 161 im 174 1&7 195 207 213 226 2S4 247 147 
ATsngm 8S » 97 lOS lis Its im im MI im ISS ITS ISS 199 230 213 tlf 151 
%«lv#s r«gtri«t®i4 to m skl«114 31#% fr« 4 %» 6© 4«ys «g#, *f%«r hay asfl e®a«»a-> 
tr&t# i»r« f@tf 
%11 mlrm: w®rs ml# Islststa*. 
%©» labl© I for ei^esiti@a» fe-eh o®lf r«ssi«d s-appl.^ffltar^ *it8s©ias 4 aai D d«ri3^ 
%h® first 4 weeks of %faa trial,. 
sry^tfellin© atir^o^eia liy4ro^l©ri4© te4 -daily ia th® milk Tla Kippl® gall* 
•"SI" 
fabi# 13» Effect of Aureoraycin or Hay and Concentrat® 
^nsumption of Calves on Restricted Diets 
'""lair Coiaeeatrmte 
FsHocit wk®'' 
-i.<C IJ Dleta] Galf Wg '•"""O-B fatal 
iael^ 
rjl fotal 
''"(ib® :i ' (tts J 
1146 26 96 122 ,54. loi 162 
3l4i 11 il 92 31 \ 94 m 
1 ^ kiiiw' sm 13 22 31 44 1C34 m 
ailkt) 
M0 9 42 51 42 loa 144 
356? 21 100 121 ^ 62 ,112 m 
Ammge- 14 ii i4 4? 104 151 
354? 11 91 1Q6 53 110 163 
VI (Skiia-* 1155 6 26 32 40 104 144 
aiilke 
plus 155^  '9 a? 36 ;44 • 101 145 
aureo-
mycin^J | 15^3 f 2| ai aa 9i. 126 
Il6g 7 13 to • 56 102 l|t 
if«rag# i 50 • |i 44 103 147 
restricted to a sfciiwilk diet imm 4 t# &>• d&ja 
®f mge after which hay asi f®.iic«iitrat® w«r® f®d«., 
'^ill mlwm wem i#late4a iasl«s# 
'^Sm fable I for ©©aposititfi* lath, ealf mmimi smp* 
piea&ntarj Qf the tri l me f ¥it-aaias A m4 B dmrlag th« first 4 weeks 0f al* 
%0 ag.# erystallia® aare^ai^siiii hf-drQchlerid# f@d dailj 
in tii,« »ilM Ma aippl®'pail. 
*52* 
fablt 14* Efftet of Aiar#omy«to on Inciden©® of Blarrli@a 
#f Halws @11 Etstricted Diets 
Ferrod'ic twks# i i»ciden-ee of diarrli®ae 
Sietary 
ir©ii»a 
Calf X"*4 5-8 9-12 15-16 Ito.= iacl»- incl. , iiiel» i^cl# 
3546 12 1 6 a 23 
354® i 6 0 5 If 
f • 
i S,ki»* 3551 1 4 ' 0 1 10 
. tai Hg4| 
355 a 11 0 4 Zl 
3567 0 Z Q 0 a 
Average 7»2 ka 1..2 2,4 15 
35W 4- 6 G 1 13 
V2 3555 4 Q 1 0 f {Skim-
milk^i 3556 0 0 1 4 
plus 
3563 aureo- 4 a? 0 0 21 
ffiycin®! 
3m a 4 Q 0 6 
ATez-ag« l'*4 , a *4 9*i 
'^Calves restricted ta reconstituted skismilk for first 
S-week period, after which hay and ciOBtentrat® w@re te^» 
%#lst0lii »al# taltts#. 
'^Obstrvatieas aait twit# Aailj |a tstal 2241,» 
fabl® 1 f©r €0®p#siti©a» latii ealf re-etived mp» 
pl«j».iitar|f "Titaftins A md 0 d-ariii.g the first 4 weeks 
#f' %im trial# 
®iO' ©3tystalli)Qg mmmfisiM iiydr©ehl©ri4© f ®d daily 
ia tii® Milk tla aipplt pail,* 
faWt'15# iufcrient UtilizatldH by ©alTf Calw# 
Restricted t# ikittffiiik Bists 
IP# I rzTz I mEZZZT  ^
0kiMilk 
'(per' per ##iit 
3546 94.7 98.8 96.7 3547 93.7 9a»a 99.1 
earbtto- 354^1 99.3 99.2 96'. 9 3555 99.3 97.6 97.7 
drat©6 3551 99.2 95.9 97.3 3556 99.3 9|#J 97.6 
355i^ 93.6 99.0 99.5 3563 99.9 9a*.i 99.3 
3567 99»6,„. 99a 3560 W,A • .,,,99 »4 
AT*. 9S.2 9^.6 fi#l A?# m*k fa.? fa*6 
3546 43.5 40.0 37.5 3547 44.3 32.0 34.0 
iitro- 354^ 44.1 21.9 45.^ 3555 54.4 42.1 36.0 
gen^ 3551 61.7 30.2 3S.9 3556 4S.7 44.2 46# 1 
355^^ 50.3 3^.4 41.4 3563 60,0 3a.1 43 #6 
3567 51.2 k7*6 ,43.2 356g 46.9 47.6 . Jl*3„ 
Iv* 5Q..2 35*7 41»4 4V. 3t»0' 3a *2 
3546 96.2 96.9 93.5 3547 97.3 93.3 96*0 
354^ 96.3 92.0 96.4 3555 97.4 96.7 96,9 
Wf 3551 96,a 96.2 93.1 3556 97.1 97.5 f6»| 
aiatt«r® 355a 97.5 94.9 93.2 3563 97.a 95a 9|»3 
96 3567 97.1 95.9 94.9 356a ^7-4 „ S4'*4 ,. 
IV.. 96».i' 95.2 94.*l Av, 
3546 
354^ 
3551 
355S 
356? 
62.7 
66.9 
72.4 
71.8 
6a,0 
24.6 
62.9 
51.1 
61.3 
32.7 3547 
69.5 3555 
29.7 3556 
3l,.4 3563 
50.5 356a 
9?.4 95..4' 96.3 
69.3 25.1 5a.7 
70.7 71.3 71.0 
6a.4 75.4 65.6 
ao.o 62 »2 57.9 
734 56# 9 72,5 
•Av* 66.4 54»4 43.3 . 72»6 , 57*9 65#2 
®flir©e»day colleet'ioat eaeh :iay»s saraple aaali^ati 
separately and average values, pr@«©.iit©<l, 
g, latafe® - lim&l • ttgiiaary exer^tions) x 100 
lutak# 
ss Iiitato feeal excretioa ^ 
Jatak® 
fable 16» MalfBiB of  faritiice of  Bafea oa &r®fficienfc 
of J3ig©stibility of AsiiS 
Source of 
Variation 
|}#,gr®@» ©f 
fre®€Q« iuss &£ ifeaa Squares 
fr&ataeats . 1 m 426 
Aaosg eal*#© - i ,, 1343 I6a 
Periods a 1060 530' 
Periods X 1^®ata#iits 2 •• 743 371 
0alires k Ftriods (withia 
tir@atjaents) 16 3160 I9i 
fofeal 2t • 6733 
F » 2•IS 
F fP®ri#€is| g 2,76 
®.Attalyei8 ^ based Mp^a m&m» ©f .#aeli l-day colltctiieE 
th# aitrogea iatak® was retalmei.tef %im ealTes iuriiag th® 
fQimer ag# period wiiil® 4© wa® rttaint^ dwr-* 
lag t-toa latter, AhQU% 70 per csa-fc tfet a«b was mtilS»««i 
thie talfts ittrlBg the age periQ4 of 16*1S dai*® ae coii-
p.ar«d %o apprmi&hlj lesser aa®mts f©r the ag© ^pertods ©f 
|6»3i aad §i»60 days# 
Data %& tlie qumtlti^s of uriat md imm 
ir©14®d iailjF % th® mlm& ©a tte® re8tri#tt4 tl«t8 are pre-
«eat.®i ia Table 17»' tfci© m$m qtiaiititlts of urim voiced 
••IS* 
tatel® i?» Quantities of Urine and feces fQid®4 hf 
Bairy Calves Restricted to SkiiMilk Biets 
' fmm 
Bletary Saif ij ISV- Isw 5 • ... Qr©mi3 M© * lair fg-Sd 
f2»l I g»« ^ 
1546 1 
2 
3 
2170 
2160 
2150 
1360 
1690 
2340 
2300 
3100 
3140 
250 
229 
138 
254 
153 
199 
5ts 
443^ 
423 
J54i 1 
2 
3 
2360 
1^50 
Ii55 
1710 
2260 
2530 
3050 
2130 
2210 
151 
132 
101 
674^ 
47# 
417^^ 
211^  
364^ 
107 
f 
miUcI 
3511 I 
z 
3 
1975 
1630 
2375 
2630 
1900 
2600 
2130 
itio 
2335 
137 
mi 
235 
591^ 
149 
170 
675® 
2:55 
iisa I 
a 
3 
1570 
1550 
IBBO 
2625 
2550 
2470 
2660 
2245 
2810 
1^4 
155 
lif 
392b 
340b 
350^  Sj 334.^ 
3567 1 
2 
3 
1510 
1910 
1200 
•2050^ 
1710 
1890 
2430 
1980 
19^ 
151 
fS 
454^ 
214 
•m 
326 
190 
aroap AT* 1176 2153 2439 i6i 344 '^T*T 353 
^Seourisg 
fsbl® 17+ (Contjiiineil 
Wim 
Dietary Q&lt 
Group Mo# Bay 16-ia '^^g.l'' 48-66 15:35 
S»! 
1940 
2190 
2670 
2860 
3010 
3100 
2300 
25^0 
2580 
2060 
1^50 
1950 
1600 
1650 
1950 
fmm 
Si 
3S4? 
?1 3.555 
ISkim-
milk 
plus 
awr®@*' 355i -
Bftlal 
3163 
356i 
1 
2 
3 
1 
2 
3 
I 
a 
3 
1 
2 
I 
1 
2 
3 
1910 
1925 
1920 
1040 
1920 
1925 
1750 
2000 
ia$o 
1360 
1340 
1310 
2610 
1910 
1920 
2900 
3000 
2080 
3iao 
3130 
2500 
2980 
3060 
2230 
2320 
2150 
2040 
1560 
2030 
2030 
159 
150 
172 
119 
199 
111 
151 
134 
103 
27^ 
ill 
200 
142 
141 
652^ 
951^ 
561^ 
im 
90 
130 
ill 
119 
203 
216 
345^ 
421^ 
376^ 
306 
246 
33I 504^, 
12 
26f 
104 
142 
160 
217 
mt 429^ 
365^ 
141 
aif 
'Qrmp Avt i7fa mm a|oo . 151 29? 253 
* 
•57* 
daiif hf tk& mlwea mm siallar for feetfa dietary gwrnps,. and 
the increased ms %kB eal"r#i grew ©lier aai mmwm^ 
mm sills,# 'fbtr® was tftatadoms farittloa ia the «©'t»t of 
ffi'Css tsllj# fijls tariatioa ijrofeably'was i«t 
fip#tu@iit 4iarrh#ai c<Midit.td» ©f the mlwm sinm la mmm 
msm &t iiarrli«a greater t^aatities ©f fseea mm ©aceretti* 
Data relatlT# t# tke iatak®*#atpiit. staile# df tli« irari* 
©II# nutritjsts «r« 4a .fablti iS| 19» 20, 21 and 22# 
f®telt 22 g|i®ws esasiieFdW® iailfiiual ^aristioit anong mlmm 
witM» gmmpm sai awiag p«rio49 relatlf# -ta the txerttioii &i 
ethtr #iEtra®t ia tfe«. tmm*. ' Altiieii^i tM intake was very 
aaftll hmmmm tli@ allk 4let, Qftm the ex* 
.tretioa wm. gm&%m tfeaa ttot iatake|. wfeieli. womia 
t fea t  %h% i%ml  fa t  'was  larg t l f  of  e i i i sg#a@ms ®rlg4® I35l«  
Fig*ir« a sfeitws tfee blood ungmr t^lmmm' e«ri»fi whteh 
wer# aait at 2.» 3-* t 12 'w®:®!:# ®f ag#| the tiip#® foraer 
peri©#® ¥}itlt til© mltm mw% r#strlittd t# a sklaailfe 
mA til# latter aftsr bay m4. smmutrnte w«rt being f#i# fh« 
smgar femai i» tli# bl©®d was 0al'©ttlat«4 as glue©®e aluee tht 
presemc# ®f  o t fa tr  S t tgars  wm mQt 4®®0n#tra t®d pos i t i f t ly  b j  
2*dia«ii®toaal paper gliresatograiia asiiig tfe# intthod of 
et |ti» fh® s-^sFt ©f tfes eiirwi wer# slallar at tlit 
T'arieiii- agts for beti tlie .siire#iafei;3i«»tifplei»»t®,4 aaisals -and 
th# mmtml mlwrn^* :th%: mm 'ixiemmm In th# bloo4 glmc#«« 
lemX§ wm sll^ tli* greater f©r tbe siipplisaeBted ealfeu hu% 
tail# Mm Sffeet of Aurtoiaycin on Utilization of Carl>ohydrates fey 
Young Bairy Calves Restricted t o Skiaiailk Diets 
Group 
t . 
likia-
silk) 
. iQ».: imy Feces yria® F#e«® Orln© fmms uria@ 
IgJa,) Tgrn.) tm*)  
3m t .05 4fa 545 .09 5.3 545 .01 22.2 
a 5m .06 25.5 - 145 .06 6.3 545 .06 15.1 
3 jm «05 6*5 545 .05 8.7 545 .07 17.3 
3m. 1 363 ,04 2.6 4i3 .70 3.5 545 .09 7%i 2 363 •04 2.4 4#3 »21 3.9 545 .07 
3 363 .02 2*6 463 *13 3*2 545 ,04 4*© 
3551 1 500 ,•04 4.0 S45 .34' 30.0 545 .06 •16»T 2 500 3.6 541 '• 
545 
15.0 545 .03 iia 
3 500 .04 4.9 *0$ 21,f 545 .06 15.6 
155a 1 427 .07 4.1 527 •19 3.7 545 . *40' 2.4 
Z 427 .04 M 527 •17 • 9.6 545 »40 4.4 3 427 ,05 527 .•.14 2.7 545 •14 2.5 
356? 1 427 .12 3.9 490 ' ,22 1.9 545 «3L4 3.7 
2 427 •09 2,1 490 a3 1.6 545 .09 5.^ 
3 427 •05 1.9 «» 545. ..09 4.6 
ir&ap Av» 443 •05 i»2 534 #ld 7.9 545 .*12 9...3 
t \ji OJ. t 
fabl# .li, Ceoiitim»td} 
io« Day 
mis " —1 6»3S 5^ -60 
Sitske Output Intake Output 
Feces Iria® Feees' Urine Feces friae (gm.} im*}  (gm,} 
• 354? 1 490 .11 31.9 47? .:2i . 6.1 545 .09 5.1 
2 490 •08 30.5 545 *3^ 6.9 545. .17 6.1 
3 490 .oa 29*$ 545 »19 5.1 541 .2a 3.^  
VI 3$$$ I 400 .01 Z,B 509 .16 9.^  • 545 .04 11.5 (Skim- 2 400 .04 3.3 509 .06 12.3 545 .10 12.0 
milk 3 400 .03 2.1 509 ,oa 14.4 545 .04 14.7 
plus 
335-6 aureo- X 363 .04 2.6 417 .03 2.5 51i .07 8.0 
aycin) a- 363 .06 2.0 417 .15 2.5 51i .06 i2.a 
3 363 .04 2.9 417 .07 3»5 51s .06 17.1 
3563 I 441 .16 463 •17 4.6 522 »l-0 4.1 2 441 •4 463 #14 11.4 5aa .15 2.2 
3 •445 ,06 #6 463 *17 70 522 . *16 ' 4.0 
3m I 500 .14 1.4 545 . *17 2.6 m- .oa 3.0 2 $00 .05 1.0 545 •:0i 3.5 545 .10 3.0 
3 500 .07 1»6 545 *11 2.9 545 .09 3.1 
43t •07 7»4 491 •15 6.4 535 ,10 7.4 
tafel® 19# Ei£m% &t Attr®oaf€in on Utilization of Hitrogen hf f#aig ©airy 
Restricted to Skiaoaiilk Diets 
ICTf" 
Dietary 
Ca*oup 
falf 
W&* Bay 
ill take lataM# Output 1 Mtmk® Oliifc.iwit 
Feces Uria® . ficas iria« 
i Csa.} (sa.) 
3544 1 57.5 4PO 32.6 62.8 4.0 26.4 62.8 .5 35.7 
2 57.5 29.5 62.8 2.2 36.3 62.a 4.2 37*2 
' 3 57*5 «!» 23.3 62,g 3.1 41*4 62.a 4.1 36.0 
354a' 1 413 2..5' 20.9 53.4 a.9 29.2 62,d 2.4 31.7 
a 41.8 2^3 19.3 53.4 6.1 33.6 62.a 3.3 27.a 
- 3 4l»e l«i 23.9 53.4 4.9 42.4 62. d I.a 35.0 
35.51 1 57.5 2»2 1^ .9 62,d 3.6 26.5 62.8 " 5.2 36.5 
2 51*5 2.7 16.6 62.fi 1.6 32.3 62.8 6.7 36.7 
3 57.5 3»7 21.7 62,3  2.9 3^-7 62.g 3.5 35.4 
355^ 1 49.2 2.9 21.9 60.7 4.6 32.3 62.a 5.7 29.6 
a 49*2 i.a 22 *4 60.7 4.3 31.2 62.a 3.0 31.8 
3 49*2 2,1 22.2 60.7 6.0 33.9 62.g 4.6 35.7 
3567 1 49*2 2-7 id.o 56.5 2.8 3©.3 62.1 3.9 30#1 
a 49.2 2d,0 56.5 2.5 23*4 62.S l .h  35*5 
3 49.2 1.5 19.3 'liB.iaii. 4^Mt mmt- 62«i 3*2 32.4 
f 
CSttffl-
ailk) 
&mp kv*. ^*3 22»6 3%Z^ 4,1 33*6 62,i 3*& 34-,0 
Table 19. 
Dietary 
Group 
Calf 
m* Day 
16-1^ • 36-38 58-60 
. tm%Mke Ctoti iut intake ( Output IntMa Output 
Pieces lOriae Wm-ssBB tlrln# 
i^.i- {gm.) {m*)  
mi 1 56.5 1.5 32,.0 54.2 4.2 36.6 62.i 2,5 39.6 Z 56.5 2.6 2i.O 62.4 7.0 35.0 62.« 2.9 43.6 
3 56.5 2a..o 62 ,i 4.7 35.3 62.8 4.4 31.6 
3555 1 46*2 1.6 , 16. S 5^.0 2.9 2fi.l 62. d .8 36..1 
2 44.2 3.6 - 21.0 5a. 0 1.6 32.2 62.8 3.9 37.3 
fl 3 46.2 •2. 3 17.9- 5S.0. 2.4 33.6 62.d l.d 40.7 
3556 36.6 59.6 at Ik 1 2.1 19.1 46.1 1.0 21.2 /.O 22.0 
plus 2 36.6 i.a 15.4 4i.l 2.0 26.5 59.6 1.7 34.0 
awrto- 3 36.6 • 2«2 15.i 4i.i 1.7 2d.2 59.6 2-*S 34.1 
wysiB / 
3563 1 51.3 1.9 20.4 53.4 2.i 33.4 60.7 4.9 32.4 
2 51.3 .S 19-.4 53.4 3.2 29.# 60.7 3.9 29.1 
3 51.3 2.0 • 17.0 53.4 2.6 37.3 60.7 2.3 .30.2 
^5m 1 57.5 2.9 26.1 62.d 4.2 26,1 62.d 2.2 42.7 
2 57.5 2..-3 24.5 62 ...d 3.^ 2d.7 62. d 3.0 36.3 
3 57,5 2.4 .31.4 62.# 4.5 31.5 62.g 2.0 43.1 
Group Air* 49.6 2.2 22.3 56.5 3.2 30.2 61.7 2.7 35.5 
fatoie 20# Mim% oi kmmmjcln m. fiigestibilitjj of Di-y 
Ifetter hy fomg Dairy Calves l©stricted to 
SiEimilk ii«ts 
4gei days 
, IS^li ••• ' .36* * Ja 5-8 • -60 
Bietary Calf Mtam I intake Ouipiif OlitTOt' 
Io», I }m 1 5"«ce» ##S5®S ficei/ 
im*  ^ igm.J 
J546 I 999 3dil 1090 44 #6 1090 13.6 
2 «p m 1090 29*5 1090 103*2 
3 m m 1090 36»2 1090 96.0 
.3.54i 1 726 31.7 926 100.5 1090 40,5 
2 7^6 . 26*5 926 64»5 1090 4^»>6 f ' 3 726 21..g 926 5712 1090 2^.0 fSkia- , 
•ffiilk) 3551 1 999 25.9 1090 6lt9 1090 100*5 
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%M M.£i%mnm Mtwrnn groups was not slguificsant 
eallf. 
If. nmQBBim 
fht results mi t&© iii«sti,ga%i©aal mrk pmM%nt^4 in 
tetiif waaMcript iadieat® th&t a gmw%h. stisalns is pr©4at®d 
la f^mg i*irf ©al;v«s toy awretaf^elm aiippie»@.ata.ti@&» Bi« 
satifei0ti@-»f«4 f.aX*s» appetites | 
iit8#i mm rnii mtiligti 'ftM .aer# effltieatiy fless ®i 
p@r «f gaiaj# Si® ft»ia*#atal mm^ or taas«s ®f tlisse 
mitmMM rmmim obseurei fc^wtVir, sea®, #bs«i*vatl©as frsm tlis 
l»vt«41fati©ii# hmmim. um %m. @risr» 
Ihe. im^ldm$9 ©f itwrfasa »a# iwfer tii© mlmn in all 
«xpe'ri»mtsi gi^ttps tuiift tlies® fei ^strieted fber® 
was, li»w@f@r# & .tli#$ rtduction 4a #coiiriag. aaeag %iim ealves 
jfti ai«?e@i^eiai ii'la with iartl#y and m» 
if@ri£®rB C3) and toiii ,j|| a^« {441 ^ ie^sstrattd Mm 
iia,rrli«.a ia •aBtibi#tit*l'@€ iairf mlm»% 
Itntfitial aeti^n ©f tte® is probably re» 
iatti at 3.«&st ta pm% %&• %h% diarrtoea m dlgea* 
tit© d^imrnhmmm ©# ttet'young 4airr' talf# It is fQSsilale t@ 
atasi^'e Aigettite ttpstts ©f ywag iai^ $alv®s If %hm s#v@r* 
itf iS' gftat t# result ia Aiarrli«a,|' hut tk«m 
jprt^bably tr® iii»«3?eai graiatS^as @f digestive 4l8#ri@rs pt^®« 
m% in gr©*iag iairy ealv©# tliat ar# €»mtwai*41y tppar^mti 
ft^tept f^ssiljly ta th# g@»:#ral trntliriftiness aai fetliaTl^r @f 
tfe# fhmmt9m$ tfe# mf att in ®@a® «»• 
/ 
d®tewiiii«4 way red«e« ©r these iig@sti-r« <iis» 
triers, titiii©r-appartiit ©r a#»-mppar«iit, fehms result lag la s 
tig9»tts #alf that is in go@4 litaltte wd lias- a sttaiilated 
Mmtt aail Bafi® Iff | reportei a respons© ©f fQmg daily 
mlmB to amre©fflyeitt similar t© th^t ©fe»«rv«4 
trials reptrtti li«r®iii» werktrs mt^A^ als© ia 
wi^ ©b:®er?ai;ioms mad# thafe Mrmf mltm 
#3aiilJi%e4 a gremter ^&w%h Tmpmm tfeaa'iit-i^lsteiii®* A 
psissibl# ©js^laaat-ioa mt €lfftrtatial m^pomm ©f 
br«#-i8 ©f iaijry #alt@s to amreo»feiii Sttppl*ieatatii0.ii is tliatj 
f#wig mlmB 9f ttoit 4frsMr«, Qntmsty and iFer®®!- brteds -nay 
;i»« mmmUrn l«s.® mgaraus tbaa tlios# of 'fcht i^lsteia b.r©e4, 
tiiMS pr©^4iiig a greater ia the iorm^r Wmde f0r 
tli,# 'ati»i8liiii,g ®£f®«sU of t-lit aotibietii to 9:^ibited# 
Apparently %k% mjtmmfMin met&4 ift feme way t© &M the Ayr-
3himf amd mlmM. %0 eoAst a84 partially 
#f«rc0ii« mteom faeters %hm laiiiblts rapid growth aai 
,g«m«rally r«t.ard ealv#s of tht.se ter«e<is« It migfet be 
lated further %h&% th© ielsttia ealves Aii ast r#0p0»4 t© 
tilie aatiW©ti© auppMrnut^tttm fc© tb© sum# %mmt at iii the 
otber •bneis siaet tlity mmm fe@tter alil# to partially o'ftr-
eem© tfa« refeartiag Castors m4, to iiakt mriially, rapl4 weight' 
g&iBS tilt aii of tb© ^attr®«ytia* further iii¥t«tiga-
ti@ii will hm retuirsi. h&i^m It mn b# d«t;eraiii«i '^%%hmr 
»fZm 
%hi9 mlm%lm&ki.p gtasral ©r wMtfetr it is p«e»liar t® 
h#ri» itt*#»tlfa%«4# 
ipwr i#4| mtkims witto hmlthf 
wsli-fM figs w^m rtiatifsif dxs#a»®-frie waiitioas 
aiiatelt %& 9hm @i^.li#r am tmmmm tn isily gain# ©r a» i»» 
p:«i?«ffleiil5- is f#e.i tffitisatf if %h% tiditioii' of 5 2,® ag# 
0f tMjr«©.«y®ia p®r p»mA ®f ^ fciie ©%fctr 
$mwm a»a l?«ff |1|.) fti »rwt-** pii-ft w®i#iiig 3.«s« tte,«ii » 
pi^As at f6 iayt ©f ag#f M mg$ ®f a»©#fi^eia p«r p^wsd @f 
rati®®' a»4 !»&« pig® aai# a»r®al Aaiiy gstot- ©J? 3.# 3 
iwrimg a lQ*mtik fgri^i* a »atr@l m* 
. mi'firn hm»l ii«%i gaiiiei #Ely 0»^6 ptwd iaily« 
ligher aai higlily ?ari#Me wti^it gaias w@m #ti» 
#«rr«i iR figs rt®«i*rtiig «m%itei©i;it« 
iatl»9a aai {141 mm rapid ia» 
ab.s®rpti©m ©f glm«>s@ ia iwia# thm wer# smppleasattd 
^with «mi*»#*y©ia tkm $m aon^suppl0ia«t«d aaiaals* flii«: mf 
mmm %km the «tiMotie #J.:iiii»at«# @r .e@»f«$iti?« 
teatturim tmm %h® ,ia^#s%ia,al trail, | tlims mking mm glmmm 
avaiiail® im afeieir^ti^a by tbt pig# that gXv^mm i» atilinei 
fey feaffetria wni 4«©a#trat®4 liy .§@1® {Zl} %iio f#m€ thai 
©rgaaisas toasw® glmmm |a fiti*o* mm* 
eially inriai th# «tiv®ly iatresiiag plast ©f 
(eysl® ©f feh® wssfiiw* 
tile hlmd glmcos® Ie¥®ls fflpire 2) i&r the 
amrt^mf-eia aappl^aoated ialf®s la tlia trials re-ported hereia 
w»rf aot s%iiifi-ta«tiy diff®r©at stati.eti-ealli' froa tti« mlm& 
©f th© mm%TQl »iaals, tii«r# was a slightly Kir® rapid rat® 
©i* mptak® df .gl*ie©s-@ a©t«# followiiig sktamtlk f®«diag, which 
wottM tead to suppurt tb@ finiiiags of Catroa  ^(14)# 
fii@r© was tastreae fariafellity a»©,ag e-al¥.e» within «acli pt>Bp 
mid til® ambers of tal?©s mm -saall» Ma© la@t©;«-e, whi-aii 
Is sl0wiy liy<lr©lfS€rtl im th® int&stiaal traet C35l'» *®0 f#^»-
wii#rea8 iatroii |14l siainist-ersi glttt#®# t© th« ewia® 
fia tttli®. 
••She f©r«sQiai d4s®wisi-©a re-latiire t©' th# aetiow of 
mrmmytiu ia. rtiM-tiag • 4ig«8tiv® distmrfeaaees in dairy 
ealv-®#i ia twimt e©str0lliaf 44arriieai aM th« iadica* 
tioss ttiat glmt@g# is MbBmheA mm rtpifily mi. tn greater 
c|H.aatitit8 fro® tli® iiit®stia.al tra@t ©f amtiblotie-fed arairaals 
tliaii the intestiats of »oB»Stti»plf«©atti SBimali would 
mggm% & ^atttrio-legit-al -of aetlea* 
111# fi!ir®goiii.g siiggestioR iiiiieates' th€ nmd for farther 
imv@8tigati@a, particularly rtlatii'e t©- th® ®ff@et of aiirto-* 
ayeia 0a th® rate af afesorptioa -ef vtrietis -imtrient® frsm the 
iiit<@stiii«l tra«t of dairy e-tlfts# »r# rigii e^atrel ©f 
»#tli04 .of aiainistratiQtt of th# nutrtmm fhoiiltl ii® .f<>ll0w©d| 
.aore readily ata-ilafel# fe>r»s of amtrieati ©hottM b® iased| and 
ffisr®- fre^ttent saspliag of th« blood f©r te«ly»«® s-homld 
iisd## Fii,rthe,z»re, bacterloldgieal. stmdl#s of tlit typm of 
&rgmim$ ia the imtrntinMl trs^et of 4mirf @alf#s and of tM 
pm@ihl& Qhmg^ mmlting trQm mtmmy^im sdiaiiiiatratioa ar# 
sttggesttd#-
Bie mlfm thM% reeeivti ailk, baf aad a eon central# 
aixtiir# aai w#r« saijpl.«afiii,tei with mitmmfeim. eoasniitd ®® 
av«reg® df 13 per §m% mm ealealat«i. ®i and gaim^ 2J p«r, 
#iat wtiglit tfeaa did gisilsrly fti a©n»tttpfl#^att4 
salfiit *&•:§# ©bserWiom® are- ia^ mmr€ wi%h tli® fiadiags 
#f -liaosli {44} ia which mltm^ f#i yariom® sufe^ 
stitattaj li«f djsi s eeaceiifertte- *isfcttr# plm simmmjein eon-* 
siiii#4 40 per e«it' ,»r® ef tlit ai^ur® aai lasdi 
si:galfi#aatlf gmim th&m %h% mutml tnlaals# 
Bartl«y ,ai#. -(41 al«© fatai tfast aiifeibi»tei©^itippl©ffl®ate<l 
^airy mlma mmnm^A 22 p&t • mn% mm gwmin than coatrol 
aaiiials* fii® mpplmmm'tsd ml^ms ia tke t^rials mpQrt&i. 
lier«'ia tssiei %Q e:^r«sa toir' lmrmMm€ app«tit«s hf ©oasw- • 
mg tmir MxiMa taily $^lmmm. ik pwmis} af th® mm%m* 
%m%% miaettor# afe m earlier age tliaii .tfee coatr©! a»i««l« |th« 
rnmm •e««wiag 11 pm mn% wir« of csose.©ii%ratit «txttare) 
as w«ll a# hf mmvmMg 21 p&r mnt mm Mf M MMSsh 
fliat amre^iirela sttppl#aeiitstiQii, stiaiilates tkm a|jp@tit«» 
©f j^umg 4&irf «al*®s is im'timr is4itii«#4 by tM la§k a 
frow^fa r«»p#ma# of 'tii« ealvw m aar#ooyti3i #mppl««»afca-fci0a 
dm'img firs% S»ir««ic period ©f trial JI ykm the -talv©# 
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w%m. rfistrietei to a soatrollei .iatak® of skiwilk. Sine® 
%k0f ha4 «ce«.88 t@ m ©thtr &0um% of iitttri®ii%s» tbtir 
Istti apptfeit^i ecjttM a#fc @xpr®ss«i,i thm perliap® 
lag f@r %ii® siailariti' ©f rat® of gain f&r tli# smppl#®eii%e<i 
ani ii0a-»stippleMeii%ed aaiaialst It is p©s®itjlt, boweTer, that 
tbe_ r«a'®0a ao. in weight. galas wtre observed tor-
ing t^#' rtsttletei s^iwiilk 4ittar|- regis® .may be th« nature 
®f tli® di«t it8«lf, ,|B ^reperts by iir#vioii® workers 14# 44) 
as w«il as la I^ial I r#port®<l liereiat tb© amr®©»yeim sup-
ptmrnutmion »ffs<sted a gr0Wtb aii4 'aa appetite itiatilws in 
ft>ms dairy falirt® whiek iiad acct«s t# ©tbtr typ«« ®f f®«d| 
©Mtly hay ami a '^ateeatrat# #r grain aixtart* fbat the typt 
©f di#t mj iafliieK©® tb# rm&pm&m txliibit®# by dairy •calvt® 
6mpp3.e»iit©d witb aiireomycin is fmrthtr iaiitatei by tb# laek 
df iiff©renees b®twe®n 8ui.p|jl«aeat«4 and aoii*»mpplt»iited 
grcjiips o-f calves witb rmp%e% to tb® «ffieitncy of nwtrieiit 
Btili«ati@ii m d&tMmimd by i»tak®»#«tpwt studies of earbo-
liydratsSt t0.'tal sit*t>g<?ii, dry laatter,,, asb aad. #.tb®r extraet. 
Ob tbe .0tbtr hmA, the pasiibility exists tbat tb® r@-
®-iiits obtaiii«d frb® friftl 11 rfiativ# to weight ebaages, TOH 
e©astiaptlaii aM utiliaatioa of mrlous amtrieiits by mltm 
ar« iaeoailttsift only b«eams« ^f th® fiiall mimbtr of ea,Xv«» 
fber# wm variation aoomg mltm^ witbia 
gr»mp8# Als#! only iolsteia aale §al¥«@ were ttsed in tb® 
studies of Trial 11, and, mm mm%iom& preriQus-
I 
lyg iolstfin eal?es 'did mot m&pmd m ayare«yeia safpleatnta* 
%im ti® th© ^ »a»« m 446 ealfes -of otlier hrm^» 
itwdieii Fiartormerti if fPi »ii»tiaptida aa'd tli# fW per 
'p&mMd ©f gaia is studied el©®®!!- aa©iig teteds.' of frial I, it 
will ..be ob.s#F?#d feii&fe tiie iois.ttiH' ea.lvt# dii nofc tsiiibit as 
grt&f iitmmmm rslatjiw to these %w& faetors as did mlm» 
©f %h& Qtiier brtfd®* should bt 
plaetd ia tM mmlt& •obft.ejrred ia trial I ia wiiicti a greater 
aiMb#r .of mlm& w«r« m»#d| I'arieut br®.0d@ .wer« mprenmtmi. 
and a diff«r#at. di.ttary r#fi«e ws ®apl©3f#d ttiaa in frial, II, 
Dttriag tfe« teaiaal $**wmk i»#.riod wfets hay a.Bd a 
Kixtwf# w«r®: added t©. th# ditft of tb® .eal¥®® in trial II a 
gresfe©.r effi.«.i«jaef of f#»d iitiltaitti©ii per poiaid of 
w»igiit gftiaj nai #b.»«rf"ed for tfe® imppM®«ated mlfm» In 
e0atra.s% to tfe© r®®ults ia Irial I|. kow^feri the iioa<#smp* 
fl#«ent«d Miaal® iassiiiwd mm bay. and' eDae.«itrat@ tha» did 
til© • a«tibi0ti.e*ftd ^alyes# $inm iia,J.or dlfftr@ae«.i betwten 
the t«# gTOttps ia rate of w#iglit gaia recurred oaly dwiag 
tlie tmrmiml t -m&ks^ it is'|>t®@ibl« that a period .©f adjust* 
Befit to aurtoayeia feediag was r®qair«d,, tliis memmting for 
th« contrast ia rtsults of trial II as csoapartd to^ frial I, 
M&remeTi tb# eaall auiaber of mlWBts per group aad tli« larg® 
*itli.ia-».gromf- wriationis redwe® th® sigBifitaoee of feed 
litiliiatios data i.a trial II* 
<i©i«».a ditt .for dairy eal^es diiriag the first f«w 
Qt ag# ©Qiislstfi. of %^ole milk* iinei this praetie® of 
fwding jmug iairj mlfm ottm Is relatii'eljr ttjaecoa^aieal, 
^ ©tfetr methods have fee«a msa4 aa4 p#seareli worker®. 
^Issiig tii#s« aetfaods is %h% prmtim ©f f@®4iRg a r©«a4# skim* 
'ailki i*«»i @ae r®e0»®titMt.®<i tmm %h% dried soiids»ii©t.-»fafc 
port^iess #f iiilic* Arriagt®a and l«av«s il| fed 
4%rmj mt i@l«teia tal?@s ©a a ratiom .wasistiag of remede 
skiJMiilk ime part ikiiaili® |>©wier to ain# par^ # water I,, feaj 
aM gmiMi SMppl«!a©iit#4 -rit^aini A aad D« §roiftili rates 
w@re feelow aorwal far first tm w®elcs for the ialisteia 
#alv®S| hm li w«®k# of age »@'Xiial wei#ts were «ttaia®4* 
Wmr ©f tite fi'T# ^Jersty c&Itss diei witllia 2 to 4 wt®ka aft#r 
l)#iiig pla^ei ©a tb« «p©riai«atai ratloa,. aa,4 tiie fiftfe ditd 
at; 16 ift«ks of age as a result of hlmt^ Similar If, Eoja® 
ll.Si* QQmp&m<i a ikiasilic • diet irtfcii a wfaol# aillc diet 
for joiaig,4airf ealv#® sni ©bstrt^i a sl©w#r rate of gaia 
ffl0:r«. 8e*r«r® eeewing is th® fofaer &mp tliaa, ia tlie latttr# 
I8iea til® fat is mmw&d imm ailk, th« mergf mntent of 
tM# silk if reslucet seonsiierablf» a®r«for©^th® ateseut© ©f 
ttersal grtwtfe .ta tfa# prsirieusly a«iiti0ii#ci trials fl, 541 wa» 
'pretea^lf ime t© iaswffieieat ®&#rgf iatake. Also, skiafflilk 
MM M tttit® ISMtiw bteams# ©f it« Mgh mn%%nt of lae-
tts® iZ3)» ^ku» with a 1©* ^ mrgy intake aad a lascatife 
f##df slow gr@wtfa md hi^ laortality rat® nigJit b% ®xpm%9d 
aaoBg ftumg dairy mlms.$-
•70-
Wlag {74) attempted to Inereas# the m^rgy Intake of 
calves ftd a 4i«t by'fe;#di»g re00astltmte4 ukimilk 
mmtMimlmg ®itli#r 13» 16, ©r It p&r etnt ailk solids-aot-fat*-
f#wday»0li dairi* taltes w#,r« r©#tri©t«d t# tk© rt<io»§tityt©d 
skimilfe sad sttppleneatal irit»liis A and D* 'Biarrtiea was 
mmm in €aife» m all' tiir®# l#irels of fttdiag aad 
,gr@wtk was fe#l©w aormal' staadards for yottug dairy ealves (52)# 
kn. atttapt to $liaiaat« dl.arrbia' wii®n ealvts were f»d 
re»d# sfclwtilk -©©atalaiag a high p&mmtage ailk solids-
not^fat was wd# ia tke trials r$p®rt#d Mmin» & 20 ptr 
ttet ailk s@lids*ii^t»fat prodwet was-used %@mm% it ms stp» 
pr©3£iffitttl|f-€«l#ri®8ll|^'eqmifalest'tO' th® ieletc^iitt herd milk 
(3*5 per mu% fat) wMch was tbe atfeer f.Ep«ria®ntal aiilk# 
last^ad ©f ©liaagiag the calves at 4 days of age to tlit aore 
mmmtmteA r«c0ii#titut®d ailka m was dont ia the #3£peri* 
seats of'Wlag |74l* & series ©f gradual .ebtages wert a'd©pted« 
fo eTaluat# the mtimtirmms oi tiie' s»tibi©tlc ia cootr®!-
liiig mmr» d«® %& ki^ dittarj ailk selids-not-fat,. atireo* 
mfiaiM wa# added t©- tlie rations ©f om grewp of -sklwilk-fed 
calt®©» 
.In trial It ia wtiitb hay aad coae®iitratee wtr® also fed* 
morml w«i#t gains wrt obstrved ia tli® grmps £«d' skimilk.^ 
Scowiag wms less ttiaa that @bserv©d 4a prtviomp ©sptrlmeats 
174,) feut wa.8 greater tbsa. that aaoag calvts in Um wiiole-fflilk 
groups* ThB sare#syeiii-.©mpplei»iit.#d, calves «:xbibitf!d sig-
sificaatly greater fsias aad-i altbomgii sligbtly l®s® se©'«r-» 
img was Qbeer'Tsi ia this aareesytlK-fei group* the aatibi^tiic 
faiiti t# »»tirQl adequately tii« scoyring due t© hi# iiilk 
#QlM#»iaot»fat diets* i«a is trial II, bowever,# in wliieh 
th# mltm wsre rtstrist#ci to tl»; slclaailie ditt,: h&th th% 
mm»mppl9mn%<$4 md tli® suppitMented eal¥»8^ gained at a 
so»sl rate* Is ia frlal I, sli^tly 1$8$ seomlng was ©b-
,wrf«.i ia tk® aatiM©tl0^f©d talfss,, aod seouriug l®»s 
imqnmt m the first i week# pmgemsei. (fable 14)» 
It is possible» tkemiQmg thi-at the mlwm a4aptei thea"-
Bmlrm to tbe liigli last@s® -ditt® t26.|^47i, 531» thereby being 
afel# t© tttilia# t&© i»-crea»®<i mmgf iatafc# aM ia tiie 
ahmmm of semm iiarrbea to »ak# noriaal boiiy growth# 
la til© rsmtin# feeiiag of a ©oaetntrattd skiarailfc di#t 
to jm&g toiry ^alT®®# eertaia prteawtioss ar© iadieat^d* 
til© .©©aetiitratiou sliouli Ij® gradually i»er®a.s©d wlier«by th© 
20 |3«r c®at ©oaetatratido is remhmd^ h^tmm 14 amd 21 day® 
©f ag®, b«©aiis® tii® aest &m®m Btowiag .«&ljs©rY®i^ ia th« 
ealve® was-prior to thre# wenks ©f-agt# AltOt @f©«lal ear# 
aiS:»t fe# t© i®t##t signs of mmuring and wli#® thlB mndt* 
%tm i® first a©tieeit tlie of ftilte fe« r«dme©4 
mtil tilt diarrfetal eoaiiiti©tt smbsid#®# 
MeSaailtis and Dy« f4il obsearfti that %M" jQmg ^t'fow 
ri»iaajit siseeies l^attl#, shttpi goat.® «<i a^Mm aatelope), 
exhibite4 hi^tr tels>0:4 glueos® leTtl© than did tl» Mult 
aiii»al# of tlie speeise aM attriMtisd %h® difference#' to 
i 
dietary ffetngei itlie f&vmg, eommiRg large qusBtiti®© of ailki 
aiii4 the adults toasttmiiig eMtflj fttds that a«,st be aeted up-
m iM tilt dtvel0p®<i rtaaea# fli# fel©@d glumsM l&mlB ©hoMu in 
¥tgixr% t iadlc.at@4 that taiitr tii© eoniition® of this txperi* 
»€»t %he tfp& of 4iit wm aet.tli® i^temining faeter ia 
If?®! 0f sttgar ia iairy sintt the ntsii 
levtls m Z w«#lcs of age wtre cdnsidtratoly liightr' thm thoae 
at/5 aa«i ®t i wmkQ of agei #wa tliottgli .csdaposition ©f tli® 
«lt«t was eeii«tant# 'fiirtli«im#» i,. r«@alt® bj JasebsoB and •cO'* 
mrk%m t|6) ia Aieb, »»«» iefeio.fntiit in 4f dairy calTe® 
was retarded, by r»strittiiig tte winal# te fariotts' milk dietsi 
iailieat#i tMt felnod glw®©ie falttss 4®eiiii®4 steadily during 
the first imr m%k& following birtb aai rmaimd relatively 
eonstaat tbereafter# Thms,k'lt se#®#'tbat develepment of 
rmm fsaetion is.aot tb® ^jrimary mum &i the dowm&rA. trend 
«f bl©o<l glttfost leftls la %M youag ealf* 
fW9 $al«.s ia tli# amr#0a.yeia*Sttf)ple®®att4 .groups, 
I groups If aa<i fl| exhibited symptems tiailar to tliO'Se m<-
psrttd fer tliiamim- (371 stud rifesflayia C72) 4®fi«ieiicitS|, 
rtapeetifely* 'Calf 3§60,'irowp I?|, at ab®at 40 tay# of ag© 
eiiiiifc^iteii a r®-dtte#<i appetit® f©r hay sad eoa©®iitrat« i appear-* 
^ull &M li8tless.j, aai at |1 days of age wmt iRto mnrul" 
sioES* flitr# wa® e^trea# st if fats®' ia th# fr©at l#ga and th# 
was r«tragt#d posterierly teward ita spiat. 
dorstl fltxiom)# Afeomt 20 af» of tbiaaiii® liyclrociil®rii© were 
aiaiaisterei tui th6- talf easliibltti a marked 
mmmrj wttifaia two hoars# Bmm regained appetite aad 
aadt appareatly nonaal gains thrtwigbottt %k% r®aals«J«r oi %he 
trial* 
CaM 35631 fit (i«*el@p#4 & #tmr# aXopteia hmglm^ 
aia,g St fO days of age, and «t tO- day® of age bad lost 
mmt #'f, th© Ijair aliiiif tlit imderliaei, fe©tW6©R its. front legs 
8ij,4 ttp its rear fiaafei al»©st' te-the point ©f tli® hip* fb© 
eaif' rt##iv®d ao teay .or ttsfeil 60 days of ag« aii4 
tii«ii tQHiiMtd a Tery a»all aaQwat toijag th® next f®w w©ek»» 
StarUiag at 70 4sys &i ag^i 5-ag, of, riboflavin were admia-
i0t#r@4 4aily fey ©aifswl© f&r, a p#ri#:i df 'sfe^at ? ^iays at the 
®sd ifliieli tiffl# mm liair grccwtli wms aj>|>are»t.* It is posBi.-
Ijl# t.liiit th# talvst muM. hm& mmwmd 8pmt@nmm$lf with*' 
ottt trettetat, altii®mgli tii# fast mmt6ry^ that. treat* 
meat i»4i«Eat0d vitaaia B»e0aipl@x iefieieatitsi, 
K©el#r and. I»©dt C40J i§m&etmtm4 tliat tfeiaaiaei ribo­
flavin aa4 aieotiaie aeid art »yiitb.®si»ei by tii® 4alry calf 
on aoraal ratioos at sg#«, fr©a 2 t© 14 wmkB^: Riboflavin and 
aiaein w«re ia lilgh©.pt eoat«t»tioB im t.iie soall i«*' 
teatiat *tiil# ttoimine was mm mmmntmted in thm rmmn an«l 
mmm^ thm la other part^s &t the gaitroiEttetiiial tract# 
i@wtv«rt a a««4'f©.r a dietary «f3nre# of tliiaoia© |3f| and for 
•riboflavia C?2| by tli«-very yeiaig «alf leu syatbtti® ailk 
diits 4efi€i«at iii tliese vitaaius) hm bt#ii d«»0ii»tratK<l*' 
Fttrtlieriiiisr#» BrissQa aad Swttsa 191 i«?83.#^4 a rihQiimin 
iefieitaey ia dmirj ealirts Amriag tli@ |>®rio<i imm birth to 
i wmkB of ggt mm vhm im^Mg te. |5 aeg* of rib^fla^ia 
per kil®* of body weight 4ailyi b«t a•d@fisitney was a©t ob* 
Sftrwt 45 atg# were ftd# A m$.nimm daily rtqiiireaeat 
'0t til® sal# dairy mlt «p to i w#tks sf. agt was suggested as 
feeia-g b«tw«e» «»d 45 »eg# F«r, kil®# of body weigljti,. 
Hi® two mlmm 13560 amd ||6,3)| iutolwd in th« trials 
reportti at# fery littlt ^Iiay sad estt^tBtrat® prior t© 
tk® afpeartee®. ©f tlit tfeiaaia® sai. ribeflsTiw 4@fici®ncy 
syapt^a®! th#r«.for«., it is pessibl# tliat iio»al r«»ew fune-
ti©it.t aaif ia twSj syatliesis of i^eoaplsx • Tritaaias, was 'ab­
sent ia tliest twe ealTtSf ^ist as well a© the marked re-
covtry mpoa tliasia# •aad riboflafis aiiai.iii@tratioa| respee-
tively, womM »ttgg©st that tlie dietary mmm^ was iasuuffi* 
,cti#.nt t« pwmmt iiefiei#acles fr©* d«f#l#piiig., 
lhi«tlier the synthesla ©f tifee B*©oi®ple« ifitamias wer® 
iuMteitti by tfe® .alitifeidtie remains a' mot .qjam&tion* ftirtmr 
i&f-mtlsBtim tfee rat® &£ systbesis ©f tti® i-eosplex vi-
%mim mlwm fed^^«w®oayeia is saggestei. 
Iltiioa,^ it iia# b««. dwmstratii tfiat. surt^i^eiii f®si-
ing stiamiatfes appetite., iaereases rate of gro^wtii |weight 
gaia} aai tffieititcy ai fmd titiligatian, iaprotes appear-"-
mm an<i mdmm imMmm ©f diarrtieai %imm still'reaaltt 
nmtrows mmemre^ qumtiom rtlati^f to tli® l0iig«»tim© • 
effeet •this mr» msmr&h is a«ed#d t& 
miMm it t&t 9timM%eA grewtb will mutiMm sai 
if $0, if til® itttrtased sis© will p^mtt earlier l»r®tiiag,, 
thm teiafiflg <piektr ritmra® tmm tm immstmrnt ©f raiaiag 
th  ^ mimX* 9m%h%mQmt will tkm  ^ h% my iapaifaeat 
bi*©#diaf •%iil§lm&f§ md wM% will m tlie i#f«l 
#f production @f tkt f#*al®»f Also^ of iafetrtst, is tii« @f* 
f«et of f««dlttg a low l®v®l of ta .aatiMotle o» late* #ffi* 
4im&y of tilt mtifeiotic ito'ta mstd tterap&mtitallf.* It i®mld 
«#«»! however:! that if sstibiotit f®ediJag to dairy ®»iaals is 
d#8irafel©i t^© ,gr#at«it ad^antsfea aay b® realised in tli® 
f%mg mlt wfetr# reductioa ia digtstif© diiorders and stiaitt* 
latioa of growth B$,gkt h% to d«tr©a»@ »-rt.ality and 
»atmtiiig«t, Als#.| altiiow^ a iMEiaw rat© of growtli aay not 
to® «s««atial ia i^ isiag fslv#» for'dairy pmi^ os«8| a stiaiila* 
.tiom of rate of ©mutb of Teal mlrm -womld ®€®a d«»irabl®» 
Aiir«o»y«i» (It %4,» SO# ff) ftaitillia |i) and terrai^cim 
I §7) 'feave fe««a wsiid t» satitiiotii fetdiag stmdits Mtfe dairy 
tal?#S| yst no «o».§lttsi?t mpQr%» -are. atailafel© tiiat iadioat® 
aatiiiotit prodmtii tlie «®it fa*oratel® rtepoaieif al* 
ttooMgii awt®»yfia h&& bt«a nsfd •«ptria«tiilly mr® %hm th% 
l4tt«r two# furtlitr ia^ettigatioa ©f t&oa# and otiier aati* 
biotloi i» at®d#d# ^^reow# althow^i variom® levels of %h® 
«tit»i@tit.i ^sf® t>«©a f#dt l«v«ls requirtd for aptimm 
spmrnm Mm 8©t %t®a tstablislitd# 
*§4* • 
smmm 
In •tmo folding trials, 4*«iaF ©M dairy calves wer© di-
fldtd into six grmpe mi, w«r« feci irarlo«s di«t# ©v#r a 
perioi of 14 iw«e^s.» la frial I, fmr gr©«p» of ealfe© wer© 
fti hsji a .edu^eatrate atetare aiii a limitei qmntitf ©f 
milk, tm groups reieivimg'wtiol« •milk aod two groups rteeiv* 
ing 1 r©eoBStit»it®i gttwiili with tlie dry »att#r <»at©at ad-
Justed to yt®M a product aisproaclaattly ealurieally e«|uiira» 
lent t# tk& wtol® lailki Suppltaestal ¥ltasiss A tnd D also 
w©re'fe4 t© tlie latttr tw© gromps* f@ m& grmp iia meh 
dietary regi®«,| •erjstmlXim a»re©«y«?ia hyir©«lilorii©#, iO ag* 
daily ptr talf, was f®d ,ia tli« silk fia aipple pail* 
In trial II iolsteiii male salves wer® r#strieted# 
iuring tim period from 4 t# 60 days of age'i to a -iiet of re* 
constittttfi ikiiiwtlk similar is iospositioa to that • f@d is 
frial In Bttilag tb® sttbss^nicHt $»mek ptriod the ealv#® r«« 
etiteif -ia .aiiitiea t© s l-iaittd aaoiast of tli© sWwiilk» hay 
ant n ^sitatrit® mixture • f© -fealf #f th« ealT®®! mrmmfein 
was fei at the •saia® rate as ia trial I# 
Bit results of trial 1 indieattd tiiat t!i« aur€®iiyeiii.* 
s«ipi3'lei»Bte4. cdlvea, irrespeetit# of the type ©f ®ilk in the 
ciiftp' ®aEliibit®4 §aiM» that wer® sigaificaatly greater etatie* 
ti-cally tliau those of th# nou-suppltaiiitei Mimals# *Sh% 
mrmmfetn apparently stiatilated the app©tit«s. ®f the ealfes^K 
mmaimg tl»a ®at tmd md tQ gain w®i^ t ©or® effi-
eitrnfely' ilms fDi per pound ©-f .gain). A sliglitlj grefiter 
&f di&rrims^wm Qotet among the 
aaimalsj alttea#!, tfat aatifeidtie did sat Goia^letelf eentr©! 
seowiag*. ffp§ of milk Iia4 no slgaifltant m gr&wth 
• mMpomm ©f the mlmBp a3,%fa©ugii taiM#ae« a£ mmrtng ms 
mm&$ mltm f@i sk|wi|l^« 
AfTBhlmt Oa#«»iy md Mm&y mlrm a, great* 
m wspsas# t# t'!i# 'aBtiMetie t&si did tb# feXsteias.* 
6al'r#i 9f %W-@m fsriatr hrmM galntd 41 per ctnt mor% 
wei^t tii« %ii« tetttrel, misala ©f those lireeiS' wiii®re«fi smp-
.pltaemted i©lst«ia mlmB^ g»imA mly 12 per mat mr& tMm 
t'Mlr 
SkirMg %hm first p#ri©d &i trial II, tk@ 
•©alirts were rest rxcted t.© a aklsailk diet tli# a#aii wtigiil; 
gains aa4' %im efficiencies, of feed litilisation |fDI per pQimd 
,©f gain I w^m slsilar f©r the %mq gmupM' ©f ealire#« I3w,ri»g, 
th® $*w%mk ftrioi.,# dfter hay aai. mmmntrmtm fe©d-|jtg 
h&^ b©.gw»i the a¥«rag«. gain and the tffi,eieiief of f««i 
wtr# greater far tiie aB%ibt0^ie-*feci' ®alT®» thas 
for %km eaatrtis# 
id .aajar differeiiees wtr# ob#erv©<i ia effleiea^y of 
iimtiri«at mtiliaati©ii or in blood gltte©s# -vai-mss .feetwtta aatt* 
feioitle»8«ppleatttte4 aai nm^wmppXemntmi. @alT@s r«strl€ft#d 
t© diets# • In moBt towtftr# tli® amr#©.* 
af©la»f#i mlm& the jamtrieats 8@a«wlit% mre 
mi slt#itJ,l,y greater is©r®a»es ia blood 
gMmm X&ml& foXlowiag feeding* 
iad®r tiiii eoaiiifcioB© of ^liis «3Cp#rim©iit, aar«oaifeia sup-
plemiatattQii si^ifieaatlj greater *©igiit gaiaif 
m0m mtlliaatioa of a siiooislier hair m%t mA 
aw® tuaiitioa'tfl®shtiig|# fht typ# ©f Milk im th% di#t| 
whttlier wliolt milk or reeesstitat-ei ©kisailki app&rm%lf mai® 
m 4ifi%rmm la. tli® mspms& ©f the ealvet %& aatibiotic 
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